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PREFACE. 

The object aimed at in this work is the collection and 
classification in one handy volume of all the known devices 
and methods in use in every branch of civil engineering work, 
in the form of sketches, or brief drawings and descriptions, 
sufficient to enable an engineer to make a selection without 
overloading the matter with detail, which every competent 
engineer can readily design for himself. 

There are numerous published works dealing with special 
branches of engineering, or parts of such, in -full detail, which 
may be consulted for details ; but no general illustrated index 
such as is presented in the following pages. 

It is hoped that this index may be of the same service to 

the active civil engineer as the Engineer s Sketch-book has 

proved to be to the mechanical engineer. 

T. W. Barbek. 
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2 CIVIL ENGINEEEING TYPES AND DEVICES. 



Section 1.— FOUNDATIONS: WET AND DRY. 

(See also Sections 16, 17, 29.) 



1 Concrete bed or base for a large building on uncertain 
ground. Soft places are strengthened by piling. 



2-9 Cylinder or caisson foundations for bridge piers, etc. 
The groups of cylinders are connected by horizontal frames 
and capped with girder framing to form a base for the masonry 
or steel arches. 



10 Vertical section of a cylinder caisson lined with brick- 
work or concrete. The bottom edge is bevelled to enter the 
ground, and, where necessary, the cylinder is loaded inside or 
on top to force it down as the material is excavated. 



11 Sinking a pile in soft ground or sand by water-jet from 
a pump. 



12 Elevation of a cylinder base for a bridge pier. 



FOUNDATIONS. 




4 CIVIL ENGINEEEING TYPES AND DEVICES. 



13 Elongated caisson for a bridge pier, sunk in the same 
way as No. 10. 



14 Retaining wall with apron, supported by sheet piles. (See 
also Section 16.) 



15 Caisson sunk by compressed air and air-locks in water, 
or strata heavily charged with water. 



16, 17 Iron piles sunk by water pressure in soft strata 
or sand. 



18 Iron cylinder sunk to the rock as a working pit or caisson 
in which to fix a column founded on the rock. 



19 Screw pile foundation for a wall. Each pair of piles is 
connected by a top girder on which the wall is founded. 



20 Another form of caisson (as No. 13) lined with masonry. 



21 Concrete or sand piles. (See Section 42.) Sand piles are 
formed in holes prepared by a driven pile or jumper (see 
Nos. 1-10, Section 41) and filled with sand. 



FOUNDATIONS. 




6 CIVIL ENGINEERING TYPES AND DEVICES. 

22 Concrete and stepped footing for a wall. 

23 Ditto, battered, for a retaining wall. 

24 Concrete pile. (See Section 42.) 

25 Footing of wall founded on piles. 

26 Wall footing on longitudinal timbers resting on piles. 

27 Retaining or sea wall, with stone apron to protect the 

footing from the wash of the sea. 

28 Wall on girders, supported by screw piles. 

29 Relieving arch over a soft place in a foundation. 

30 Invert arch to spread the load of piers between openings 

evenly on the foundation. 

31 Flange-footed pile, sunk generally by water, as No. 16. 

32 Ditto, with flat flange. 

33 Hollow screw pile, with serrated cutting edge. 

34 Hollow flat-flange pile, with radial scrapers to facilitate 

sinking as the pile is revolved. 

Holes for posts or trees are sometimes made by blasting with 
small sticks of dynamite or powder cartridges sunk in holes 
jumped in the ground. 
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8 CIVIL ENGINEERING TYPES AND DEVICES. 

Section 2.— MASONRY AND BRICKWORK. 

1 Section of random rubble stone wall. 

2 Ditto, in courses. 

3 Ditto, coursed rubble wall. 

4 Brick wall with ashlar face. 

5 Squared stone wall. 

6 Ditto, backed by brickwork. 

7-11 Various forms of hollow or rusticated joints in 

masonry or ashlar. 

12-16 Sections of brick walls from half brick to 2^ bricks thick. 

17 Flemish bond in wall face. 

18 English bond in ditto. 

19-22 Plans of bonding in li brick walls. 

23 Ditto in 2 brick waU. 

24 Elevation of face of random rubble wall, No, 1. 

25 Ditto, in courses, No. 2. 

26 Ditto, coursed rubble wall, No. 3. 

27 Ditto, of ashlar and masonry walls, Nos. 4-6. 
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10 CIVIL ENGINEEEING TYPES AND DEVICES. 



28 Face of squared masonry wall. 

29 Toggle bed joint in masonry wall. 

30-2 Other forms of toggle-jointed masonry. 

33 Toggle-joints in arched masonry. 

34 Relieving arch over a pair of windows. 

35 Slab wall tongued and grooved. 



36 Wood partition faced with concrete or fibrous plaster 
slabs secured by nails. (See Section 11.) 



37-43 Copings for boundary walls. 

44-5 Corbels, brick or stone ; angular or straight. 
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12 CIVIL ENGINEEEING TYPES AND DEVICES. 

Section 3.— DRAINAGE. 

Land drains naturally to streams and rivers. 
1-5 Glazed earthenware drain-pipes. 

6 Drain-pipe bedded in concrete. 

7 Cleaning branch and eye for a drain-pipe, with box and 

cover. 

8 Inspection chamber, brick in cement, with cast-iron cover 

and frame and open junctions. 

9 Smaller inspection box : the drain may have a branch and 

cover as shown or open half-round pipe as No. 8. 



10-12 Open, half-round, and closed junctions for inspection 
chambers. 



13-16 Land drains : subsoil drains. 

17 Open canal or cut drain for surface water. 

18 Stonework box drain. 

19 Circular stonework drain. 

20 Oval ditto. 

21 Egg oval brick sewer. 



DEAINAGE. 
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14 CIVIL ENGINEEEING TYPES AND DEVICES. 

22 Arched brick sewer on flat brickwork base. 

23 I Egg oval drain on concrete base. 

24 Another form of ditto. 

25 Main sewer in an earthen embankment. 

26 Cast-iron pipe sewer lined with brick or concrete and carried 

across a river or stream on steel girders. 

27-30 Forms of surface traps in general use. 

31 Pedestal closet-pan and trap with flush pipe. There are 

numerous varieties of this type. 

32 Trap and cleaning eye combined. 



33 Draining marsh land or lake by syphon carried over an 
embankment wall. 



Separate sewers are sometimes used for surface and, domestic 
drainage. 



Marshes are drained into rivers and streams by open drains 
intersecting the marsh and emptying into a main drain usually 
inside and parallel to the river wall. From this drain the 
water is run through sluices in the wall at low tide. 



DEAINAGE. 
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16 CIVIL ENGINEERING TYPES AND DEVICES. 

Section 4.— MOTIVE- POWER. 

It is assumed that all physical energy is derived more or less directly 
from the sun, whose rays eomhine ; 1, heat ; 2, light ; 3, actinic or 
chemical power. 

Heat may be obtained — 

a By direct use of the sun's rays. 
h From any combustible material, 
c From chemical reaction. 

Light does not separately develop power. 

Chemical reactions are employed to develop heat, combustion, 
contraction, or expansion, as means of developing power. 

From the foregoing elementary physical sources the following are the 
practical sources of our power for mechanical purposes : — 

Electrical power. 

Magnetic power. 

Tidal motion. 

Falling water. 

Descending weights. 

Wave motion. 

Wind. 

Expansion of air or other gases. 

Steam. 

Explosives. 

Fuels, hydrocarbons, etc. 

These are employed in producing power by the following apparatus or 
motors ; — 

Electric motors driven from a dynamo, battery, or accumu- 
lator. 

Magnetic power cannot be employed continuously as a motor, 
as its work is restricted to attraction. 

Tidal motion can be utilized to drive any kind of wheel, see 
Water Wheels, Section 28. It can also be stored in a 
reservoir, driving a water engine as it flows in and out on 
the flood and ebb ; or a floating vessel may, by its rise and 
fall, communicate motion to machines. 

Falling water ; for machines employed to utilize, see Water 
Wheels, Turbines, Water-pressure Engines, etc.. Section 28. 

Descending weights must first of course be raised, absorbing 
as much power in raising as they give out in falling, neglecting 
friction. Clockwork, water, or compression of a spring, and 
multiplying pulleys are the apparatus employed to utilize 
this form of energy. 



MOTIVE-POWEK. 17 

Wave motion is too uncertain and erratic to be a practicable 
source of power. Eocking air-compressing chambers, rocking 
pumps, etc., have obtained some small measure of success. 

Wind, windmills. 

Expansion of air and gases. Ascending currents of hot 
air from a fire are used to drive a light screw motor, fan, etc. 
Hot-air engines, see Eyder's patent and numerous others, 
which act by alternate expansion and contraction of air by 
heating and cooling. Air compressed in an accumulator or 
reservoir is employed to give motion to multiplying pulleys 
or an air engine. 

Expansion of liquids, other than water (by heat), into the 
gaseous form. Engines in which the fuel is burnt under 
pressure and the total products of combustion employed 
(with or without steam) to drive a motor. 

Steam is in reality one of the last-mentioned sources of 
power ; it is employed by direct pressure on a piston or 
ram ; or to produce direct rotary motion also in the jet 
pump ; or injector ; or by direct pressure on a body of 
water contained in a closed vessel, as in the pulsometer, 
steam accumulator, etc. 

Explosives are substances which, by application of flame, 
heat, percussion, etc., suddenly assume the gaseous form, 
thus increasing their bulk many hundred times, usually in 
a small fraction of a second of time. A second class comprises 
explosive mixtures of gases, such as hydrogen and oxygen, 
carburetted hydrogen, and air. Some attempts have been 
made to employ explosive substances to drive engines in 
various ways, but with no permanent success. The second 
class of explosive mixtures of gases is largely employed in 
the gas engine, petroleum engine, and their varieties. 

Fuels, hydrocarbons, etc., are employed to evaporate water, 
into steam ; to expand air or other gases, or convert liquids 
into gases ; and also by vaporization to supply gas for use in 
numerous forms of gas and oil engines. 

Hot-air motor. A current of hot air passing up a flue 
revolves an air turbine. 

Naphtha engines are gas engines employing the vapour of 
naphtha and air as an explosive mixture, instead of that of 
petroleum (oil engine) or carburetted hydrogen gas (gas 
engine). 



18 CIVIL ENGINEEEING TYPES AND DEVICES. 

Section 5.— BRIDGES AND GIRDERS. 

(For details of girders, booms, struts, and ties see Sections 8 and 10.) 

MASONRY BRIDGES. 

1 Semicircular arch. 

2 Elliptical arch. 

3 Gothic arch. 

4 Byzantine arch. 

5 Moorish arch. 

6 Skew arch bridge. 

7 Lintel over door or window. 

8 Flat brick arch. 

9 Semi-arch. 

10 Three-hinge arch bridge. 

TIMBER BRIDGES. 

11 Simple pile and girder bridge or gantry. 

12 Pile and girder bridge or gantry with struts. 

13 Horizontal stepped-timber girder bridge. 

14 Timber girder bridge with double struts and masonry piers. 



BEIDGES AND GIEDEES. 
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20 CIVIL ENGINEERING TYPES AND DEVICES. 



15 Horizontal stepped-timber girder on masonry piers. 

16 Braced timber girder, double strutted and carried on 

masonry piers. 

17 Similar bridge, but on double pile piers. 



18-22 Timber-braced girder bridges. The bracing may be 
wholly wood or wholly or partly steel. 



23-4 Arched timber bridges, braced. 

25 Timber-braced girder with vertical steel ties. 

26 Timber arch bridge with laminated arch and radial struts. 



27 Combined bowstring and horizontal braced girder 
bridge. 
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CIVIL ENGINEEEING TYPES AND DEVICES. 



28 Timber gantry or viaduct with timber wings to support an 

embankment or abutment. 

29 Cross section of ditto. 
30-2 Cast-iron bridges. 

CAST-IRON BRIDGES. 

33-4 Cast-iron braced girders. 

35-41 Cross sections of various types of cast-iron girders. 

42 Cast-iron girder with parallel flanges. 

43 Ditto, with curved top flange. 

44 Cast-iron fish-bellied girder with steel truss rods. 

45 Cast-iron girder with steel truss rods. 

STEEL GIRDERS. 

46-8 Sections of rolled steel girders. 

49-51 Sections of built-up girders formed of rolled girders, channels, 
angles, and plates. 
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24 CIVIL ENGINEEEING TYPES AND DEVICES. 



52-8 Sections of built-up girders, formed of rolled girders, 

L irons, and plates. 

54-7 Sections of pressed steel troughs for bridge floors. 
Small bridges are frequently constructed of troughs across 
the span as girders. 

58-61 Bulb and U steel girders. 

62 Plate girder with parallel flanges. 

63 Ditto, with fish-belly bottom flange. 

STEEL BRIDGES. 
64-6 Braced girders with horizontal flanges. 
67 Lattice girder. 
68-9 Warren girders. 



70-4 Bowstring braced girders. In No. 74 the dotted lines 
show a method of strengthening the top flange sometimes 
employed. 
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26 CIVIL ENGINEEEING TYPES AND DEVICES. 



75-8 Braced arched girders. 



79 Combined horizontal and Warren type bowstring 
girder. 



80 Bowstring and fish-belly braced Warren type girder. 
81-3 Braced arched girders. 
84-5 Bowstring girder bridges. 

86 Trussed braced girder. 

87 Diagonal braced American type girder. 



BEIDGES AND GIEDERS. 
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88-9 Trussed braced girders. 



SUSPENSION BRIDGES. 

90 Ordinary catenary suspension bridge with vertical ties. 

91 Suspension bridge with braced horizontal boom. 

92 Ditto with diagonal and vertical ties. 

93 Ditto with braced catenary. 

94 Ditto with diagonal ties. 

95 Ditto with braced catenary. 

96 Ditto with counterbraced vertical ties (or struts). 
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97 Suspension bridge with Warren type bracings. 

98-9 Cantilever bridges with central girder. 
100-1 Braced arch bridges. 

102 Centre and two-side spans, cantilever continuous. 
103-5 Braced arch bridges. 
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106 Braced arch bridge with two side spans. 

107 Arched centre span and two semi-arch side spans. 



108 Double cantilever bridge with diagonal pier struts and 
central girder. 



109 Another form of the last. 



110 Bowstring tubular plate girder bridge with tubular 
top boom. 



Ill Braced bowstring girder with tubular top boom. 



112-13 Sections of the last two. 
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114 Double cantilever bridge with vertical and diagonal 
bracing and central girder. 

In the last three types the roadway is carried on the lower 
horizontal boom. 



115 Ditto with horizontal top boom forming the roadway. 



116 Ditto with arched top and bottom booms. 



117 Ditto with arched bottom boom. 

In the last two types the roadway is carried on the 
vertical braces. 



118 Combined horizontal and bowstring bridge with 
vertical ties. 



119 Tubular plate girder bridge. 

120 Section of the last with cellular top boom. 

121 Ditto with stiffened top boom. 
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36 CIVIL ENGINEEEING TYPES AND DEVICES. 
122 Lattice girder. 

BRIDGE FLOORS. 
128 Longitudinal plank flooring on rolled cross girders. 

124 Longitudinal plank floor, covered with asphalt and ballast, 

banked for a curved line of sleeper railway. 

125 Transverse flat or trough plates, covered with asphalt, 

old bricks, and baUast for sleeper railway. 

126 Plate cross girders carrying longitudinal rail sleepers and 

rolled joists. 

127 Longitudinal section of floor constructed of roUed cross 

girders with arched brick filling, carrying asphalt and baUast 
for a sleeper railway. 

128 Transverse troughs (see Nos. 64-6) filled with ballast for 

a sleeper railway. 

129 Ditto carrying longitudinal sleeper railway. 

130 Longitudinal troughs carrying longitudinal sleeper railway. 



131 Ditto on arched plates riveted to longitudinal roUed girders 
carried on cross girders. 



132 Plate girders, transverse and longitudinal, supporting plank 
flooring and longitudinal rail sleepers. 
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38 CIVIL ENGINEEKING TYPES AND DEVICES. 



133 Longitudinal sleepers supported in longitudinal troughs 
carried by cross girders. 



184 Transverse rolled girders supporting arched plates and 
ballast for a railway. 



135 Carriage roadway and .two footways of wood or 
granite setts with concrete channels, carried on planking 
and longitudinal girders, with concrete arched filling. 



136 Ditto with cast-iron channels laid on three thicknesses of 

planking on cambered cross girders. 

137 Cambered roadway of wood or granite setts on cast- 

iron plates and longitudinal rolled girders. 



138 Ditto on arched steel plates and cross girders. 



139 Sleeper railway on longitudinal plank floor carried on cross 
girders. 



140 Sleeper railway banked for a curved line on ballast and 
longitudinal trough plates and sloping cross girders. 



141 Double line of flange rails on plank floor supported 
on four longitudinal sleepers and cross girders. 



142 Transverse section of a girder bridge having transverse 
arched top bracing. 
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40 CIVIL ENGINEEEING TYPES AND DEVICES. 



143 Bowstring plate girder. 

144 Arched plate girder. 

145 Plan of girder bridge with diagonal wind bracing. 
146-8 Sections of plate girders. 

149-50 Platework and T standard parapet. 



151-2 Tube rail bridge parapet, with cast- or wrought-iron 
standards. 



158-4 Cast-iron panelled parapet. 
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155-7 Elevation plan and section of light rope suspension 
bridge. 



158-9 Braced bridge of triangular cross section. 

160 Type of railway crossing footbridge in timber or steel. 

161 Pontoon bridge on boats, pontoons, rafts, or barrels. 
Reinforced concrete girders. (See Section 42.) 
Bridge parapets. (See Section 36.) 
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Section 6.— IRON BUILDINGS. 

(For details of steelwork see Section 10 ; for iron roofs see Sect. 41.) 

1 Galvanized corrugated iron or steel building with arched 

roof (see Section 41) and walls framed of T and L irons. 

2 Iron shed (any type of roof, see Section 41) carried on cast-iron 

or steel columns (see Section 8), and either open sides or wood 
or corrugated steel filling on framing. 

3 Side elevation of side of iron building. 

4 Ditto of open side building. 

5 Ditto, ornamented in cast iron. 

6 Details of iron buildings with H columns and corrugated 

sides. 

Corrugated iron dwellings, bungalows, sheds, stables, 
schools, chapels, and other buildings are of very varied design 
and do not require illustration. They are generally lined inside 
with matched boarding, or studding covered with fibrous plaster, 
and the fire-places, flues, and chimneys built of brickwork with 
wood or concrete floors. Such buildings are frequently made 
to take apart and pack for export, and are easily erected on 
a shallow concrete wall foundation. 

Steel frame and masonry buildings. Steel frames are now 
commonly employed for all large buildings, the brickwork, 
masonry, and reinforced concrete walls, floors, and partitions 
being constructed to enclose the steel framing. (See Section 42.) 
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Section 7.— WOOD FRAMING AND STRUCTURES. 

(For wood bridges see Section 5 ; wood fencing, see Section 36 ; wood 
roofs, see Section 41.) 



1-7 Junctions of crossing or right-angled timbers. 
8-10 Junctions of rafters and principals. 

11 Rafter and wall-plate or purlin. 

12 Crossing of girder and tie beam. 
13, 14 Post and girder junctions. 

15, 16 Scarfing longitudinal timbers. 
17, 18 Ditto, notched, for tensile strains. 
19-21 Scarfs with keys and bolts. 
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22-3 Other scarf joints, keyed or notched. 

24-5 Post and girder junctions with struts and head-pieces. 

26-8 Laminated arch. (See Section 5.) 

29 Junction of rafter, purlin, and queen post. 

30 Junction of purlin, queen post, and rafter. 

31 Queen post and principal. 
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32 Junction of principal, rafters, and king-rod in cast-iron 
sockets. 



38-4 Scarf joints. 

85-9 Matched or outside boardings. 



Buildings wholly of wood are frequently used, and in^some 
cases constructed to take apart for packing for export, bolts, 
nuts, and screws being used for the disjointed parts. 



Wood pile structures. (See Sections 29, 37.) 
Wood dams and weirs. (See Section 43.) 
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Section 8.— COLUMNS, STRUTS, AND TIES. 

(For wood columns and struts see Section 7 ; for reinforced concrete 
columns see Section 42.) 



1-3 Cast-iron round column and base. 

4 Ditto, but cross-shaped section. 

5-7 Cast-iron H section column and foot. 

8 Cast-iron round column -with stiffening ribs. 

9-11 Fluted square cast-iron column with round core. 
12-14 Wall pilaster columns. 
15, 16 Box or raised bases for cast-iron column. 

17 Steel tube column jSxed in cast-iron base. 

18 Upper floor junction of cast-iron columns and steel girders. 

19 H steel column or strut. 

20 Ditto, with two plates. 

21-2 Built-up steel columns or struts. 

23 Double flat bar tie with cast-iron distance pieces. 

24-7 Built-up open steel columns or struts. 
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28-9 Box-form built steel columns. 

30 Double channel bar strut stiffened with cast-iron distance 
pieces. 

81 Double T and plate strut. 

32-8 Hollow or box-form steel columns for heavy loads. 

39 Cross steel strut. 

40 Double channel and H bar steel strut. 

41 Box-form steel column for heavy loading. 
42-5 Steel lattice columns. 

46 Double H steel column with cast-iron distance pieces. 

47-8 Built-up steel columns. For high-class buildings these 
and the girders and flooring are usually covered with terra- 
cotta hollow blocks, as No. 47. 

49 Box- or lattice-form steel column. 

50-1 Built lattice column. 

52-3 Column formed of four round steel bars, connected by cross- 
shaped horizontal braces. 
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54 Section of two box-form steel columns, joined by 
transverse plates or stays. 



55 Elevation of head of last-named. 



56-7 Double H lattice steel-tapered column. 



58-9 Double L steel lattice column or strut. 



60-3 Cast-iron columns. 
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Section 9.— ANCHORAGES. 



1 Rope pulley anchor truck, which grips by sinking its wheels 
in the soil ; employed for ploughing tackle. 



2 Anchor plate, buried in the ground below a mass of masonry, 
for attaching guys, tie-rods, etc. Sometimes a frame or plate 
laid on the ground and ballasted is the method used. 



3 Screw mooring. (See Section 39.) Screwed into the ground. 



4 Heavy stone sunk in the ground and having a ring attached ; 
or a mass of concrete similarly placed. Used for guy ropes, 
tie-rods, and foundation bolt attachments. 



5 Grapnel. 



6 Mushroom anchor. 



7 Double fluke anchor. 



8 Martin's patent anchor, with swivelling flukes. Several 
other patent anchors are modifications of this. 



9 Anchorage for suspension bridge chains with rolling 
expansion bearing. 
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10 Anchorage for suspension bridge. 

Anchored concrete roof. (See Section 42.) 
Anchored buoys and moorings. (See Section 32.) 
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Section 10.— CONSTRUCTIONAL STEELWORK. 

(See also Sections 4, 5, 6, 8, 42.) 
1-6 Details of junctions of roof bracings with principal ties. 
7 Crossing of two T bars. 
8-11 Roof bracings, junctions of braces with principal ties. 

12-14 Cap of steel column. 

15-17 Roof principals, wall junctions. 

18-27 Sections of top booms of steel-braced or plate girders. 

28-30 Sections of box-form top booms of steel-plate girders. 
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81-2 Sections of box-form top booms of steel-plate girders. 



38 Section of bottom boom of braced girder, formed of four 
plates separated by distance pieces, and showing bearings for 
cross girders. 



34 Ditto, formed of two channel bars, with transverse plate stiffeners. 
85 Box-form top boom of plate girder. 



36 Section of bottom boom of braced girder with two plates 
and transverse plate stiffeners, showing suspension of cross 
plate girders. 



87-42 Sections of struts or compression members of bracing. 
(See also Section 8.) 



43-4 Roof principals, column bearings. 
45 Cross section of plate girder. 
46-9 Side elevations of plate girders. 



50-1 Junction of cross girders on bottom trough -shaped boom 
of braced girder. 
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Section 11.— FLOORS AND PARTITIONS. 

Bridge floors. (See Section 5.) 

Reinforced concrete floors. (See Section 41.) 
1 Ordinary joist floor, boarded. 
2-3 Floor boardings, varioms types. 

4 Double boarding. 

5 Parquet, cement or asphalt on boarding. 



6 Wood brick floor bedded on sand or asphalt, on close 
boarding. 



7 Girder and joist floor, boarded. 

8 Cross section of last-named. 



9 H steel joists and concrete floor, covered with asphalt, wood 
bricks, cement, stone slabs, or tiles, bedded on cement. 



10 Ditto, covered with concrete, stone, or slate slabs. 



11 Ditto, brick arches, and concrete floor, finished either in cement, 
tiles, etc. 
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12 H steel joists and concrete with flat soffit to take a plaster 

ceiling ; coverings may be as No. 9. 

13 Reinforced concrete floor on H steel joists. (See Sect. 41.) 

14 H steel joists with concrete arches and any covering, as No. 9. 



15 Ditto, with hollow brick arches and concrete and any covering, 
as No. 9. 



16 Ditto and concrete on iron cross bars. 



17, 18 Sections of ditto. 



19-21 Similar floor, but with channel-shaped earthenware bearers 
on steel cross bars. 



22 H steel joists with concrete filling, covered with wood boarding 
on crossed strips. 



23 Ditto, connected by diagonal bars with concrete filling ; any 
covering, as No. 9. 



24 Ditto, carrying on their bottom flanges concrete slabs supporting 
an ordinary wood joist and boarded floor, as No. 1. 



25 L (or H) bar joists filled between by arches formed of inter- 
locked hollow bricks ; coverings may be of any kind, as No. 9. 
Ceilings below formed of ceiling strips and plaster. 
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26 H steel joists filled between by hollow brick lumps serrated on 
underside for a ceiling and covered with concrete and any finish, 
as No. 9. 



27 Ditto, filled with flat arches of toggle-jointed arch bricks ; any 
covering, as No. 9. 



28 Ditto, flat arches of hollow arch bricks, and concrete or other 
covering. 



29 Steel trough floor (see Section 6), filled with concrete in 
which wood floor strips are bedded to take wood boarding, as 
Nos. 2, 3. 



30 Another form of No. 28. 

31 Close wood joisting, tongued below for ceiling plaster. 
Partitions. (See Section 2, Nos. 35, 36, and Section 41.) 



Brick partitions are usually of half brick or brick on edge, in 
mortar or cement. 



Ordinary partitions are of wood scantlings covered with lath 
and plaster, matched-boarding, fibrous plaster slabs, lath and 
cement, etc. 
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Section 12.— ROOF COVERINGS. 

Thatch. Formed of reeds laid on a bed of straw and fastened down 

by asb spears, galvanized wires, etc. 
Slates. Laid on latbs or close boarding, made in many sizes, 

secured by zinc or copper nails, and unprotected places covered by 

lead or zinc flashings. 
Tiles. Hollow (pan) or flat ; concrete tiles ; secured usually by 

fillets on the underside, which hook on to wood laths. 
Wood shingles. Split boards laid to lap as slates, sometimes held 

down by stones, but usually nailed down to boards, laths, or purlins. 
Boarding. Various sections, as Nos. 1-3, Section 11, tarred or 

covered with tarred canvas, "rubberoid" sheeting, tarred felt, 
Willesden " paper, sheet zinc, or lead. 

Concrete (reinforced) with wire or expanded steel netting. (See 
Section 41.) 

Glass, in frames or as glass slates. 

Galvanized corrugated steel. (See Section 6.) 

Galvanized flat sheets laid on boarding. Zinc or copper sheets. 

Section 13.— ROADS AND STREETS. 

1 Macadam road, consists of rough stone base about 1 foot deep, 

with a 6 in. layer of broken stone and a little fine ballast ; 
rolled down by heavy roller. 

2 Tarmac road ; similar to No. 1, but the upper surface is saturated 

with coal tar. 

3 Wood brick paved road, laid on asphalt, above 9 in. to 1 ft. 

of concrete. 

4 Granite cubes, laid on concrete or hard rolled rough broken 

stone. 

5 Gravel road, formed of 3 in. of gravel on broken stone base, 

for light traffic. 

6 Tramway road. (See Section 28.) 

Asphalt roads are formed of li to 2 in. of Limmer or Val 
de Travers or other natural asphalt on concrete base. 
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Section 14.— ROLLED IRON AND STEEL BARS, 
PLATES, Etc.. USED IN CONSTRUCTION. 

The following memoranda relate only to such materials as 
are required in connexion with machinery or mechanical 
constructions, and are intended to supply particulars of the 
dimensions of the manufactured or raw material, giving the 
sections manufactured and the limits as to size available for 
incorporation in any design under consideration. 

Rolled iron and steel bars are manufactured as below : — 

Rounds, from -f-e to 7f in. diameter and up to 18 ft. long. 

Squares, from j^ to 6 in. square, and up to 18 ft. long. 

Flats, from \ to 14 in. wide, and up to 18 ft. long. 

L iron sections are made from i by f in. up to 14 by 3f in., 
or to 12i united inches, with equal or unequal flanges, and up 
to 30 ft. long; but the acute, obtuse, and round angled sections 
are not usually stocked. 

T irons, from 1 by 1 in. up to 12 united inches, or to 
9 by 4 in., and up to 30 ft. long. 

Rolled girder iron, from 3 in. deep to 20 in. deep by 10 in. 
flanges, and to 36 ft. long in hundreds of sections. 

Zore girders, from 8 to 8 in. deep, and to 24 ft. long. 

Channel iron, from f to 12 in. wide, and to 25 ft. long. 

Convex iron, from 1 to 6 in. wide, and up to 20 ft. long. 

Cope iron, from 1 to 4 in. wide, and to 20 ft. long. 

1 Half-round iron, from i to 4 in. wide, and to 20 ft. long. 

2 Funnel ring iron, from Bi by A in. to 8 by tV in. wide, and 

up to 18 ft. long. 

3 Jackstay iron. 

4 Half round groove iron. 

5 Double-headed rail, 30 to 60 ft. long. 

6 Flanged rail. 

7 Bridge rail. 

8 Bulb angle iron. 

9 Bulb girder iron. 
10 Bulb angle iron. 
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11 Bulb web plate. 

12 Column iron. 

13 Tram plate. 

14 Ditto. 

16 Tramway rail. 
16-18 Firebar iron. 

19 Double angle iron. 

20 Cross iron. 

21-3 Casement bars. 

24 Fire bearer iron. 

25 Octagon iron. 

26 Hexagon. 

27 Tyre bar. 

28-9 Bevelled flat iron. 

30 Trough iron. Used for bridge flooring, fire-proof floors, etc. 

31 Double convex iron. 
32-3 Tramplate iron. 

34-5 Chair or sleeper iron. 

36 Oval iron. 

37-9 Round edged flats. 

40 Segment round iron. 

41 Round edged convex iron. 

42 Bevelled flat iron. 

43 Bevel edge flat iron. 

44 Bevelled flat iron. 

45 Round edged hollow convex iron. 

46 Taper edged hollow convex iron. 

47 Boiler tube expansion ring iron. 

48 Moulded flat bar. 

In addition to the above, iron ornamental mouldings are 
rolled with moulded and relief ornaments in bars, from 
f to 2i in. wide, and up to 16 or 18 ft. long. Also plain 
mouldings similar in sections to those used in joinery. 
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Plates (iron and steel) are manufactured from i^ to f in. thick 
ordinary. Thicker plates are rolled to order up to 20 in. 
thick. 

Stocked sizes of ordinary plates are 4 by 2 ft. up to 14 ft. by 
4 ft. 6 in. 

Strips from 7 to 22 in. wide, and up to 30 ft. long. 

Chequered plates, with diamond, oval, or square recessed 
patterns, are made 6 by 2 ft. up to 8 ft. by 3 ft. 6 in. 

Sheets, plain, in thicknesses from No. 10 w.g. to No. 36 w.g., 
and from 6 by 2 ft. to 10 by 4 ft. 

Corrugated sheets, plain or galvanized, from No. 16 to 
No. 26 w.g., and from 6 by 2 ft. to 9 by 2 ft. 

Tinned sheets, same as above. 

Cold rolled sheets ,, ,, 

Planished sheets „ ,, 

Lead-coated sheets ,, ,, 

Tin plates, terne plates, 14 by 20 in., 17 by 12i in., 15 by 
11 in., 14 by 10 in., 24 by 20 in., 28 by 10 in., 28 by 20 in. 

Hoops, I to 7 in. wide, and from No. 8 to No. 24 w.g. 

49 Ribbed plate or tram plate. 

50 Trough plate for flooring bridges, etc. 

51 Round iron. 

52 Square iron. 

53 Flat bar iron. 
54-8 Angle irons. 

59 Rolled joists. 

60 Fore girder. 

61 Round angled L iron. 
62-3 Tee iron. 

64 Channel iron. 
65-6 Tyre iron. 

Iron and Steel Plates. — It is essential to possess some knowledge 
of what sizes and weights are obtainable at ordinary prices, because it 
is frequently desirable to utilize the largest available, in order to save 
the cost of making joints. Frequently joints are made by riveting, 
not because they are wanted at all, but simply because they cost less 
than single plates would do. Information of this kind is only to be 
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obtained from the price lists of the iron and steel manufacturers, 
which are supplied to the trade. 

The meaning of " maximum dimensions " is thus : Taking a li in. 
plate, for example, the maximum dimensions of which are given in 
a list as 40 ft. in length by 10 ft. in width, it is not possible to get 
a plate measuring 40 by 10 ft., for that would make a united area of 
400 ft., and the list limit is 150 ft. area. But the area can be taken 
out either in length or in width, within the limiting length of 40 ft. 
and width of 10 ft. The maximum area divided by any length in feet 
not exceeding the maximum, will give the maximum width for that 
length ; and the maximum area divided by any width in feet not 
exceeding the maximum, will give the maximum length for that width. 
Thus, 150 ft. area divided by the maximum length, i.e. 40, gives 
3 ft. 9 in. width of plate. Or 150 ft. divided by the maximum width, 
i.e. 10, gives 15 ft. length of plate. And for anything over these 
maximum dimensions special quotations have to be made. But no 
plate can be rolled to contain the greatest length and the greatest 
width at the same time. 

Again, in reference to " extras ", many points have to be borne in 
mind. Thus, as regards shape, any departure from the rectangular 
form is an extra, as tapered plates, sketches, i.e. any irregular outlines, 
and also circles. The extra, under this head, may be about 25s. per 
ton. As regards thickness, plates under i in. thick are an extra, rated 
at from 10s. to 20s. per ton more. As regards width and length, 
quite special terms are made, amounting to 5s. perhaps on each 3 in., 
a serious item. And as regards weight, steel plates over about 40 cwt. 
are charged extra, at the rate of about 5s. per 5 cwt. 

To give examples : The Steel Company of Scotland roll steel 
plates from tV to li in. thick, and from an area in the first case 
of 30 ft. to 150 ft. in the latter. The thicknesses advance by thirty- 
seconds in thickness up to i^ in., by sixteenths up to i in., and by 
eighths up to li in. The following table wiU give an idea of their 
limiting sizes, which may be taken as fairly typical of steel plates in 
general. It wiU be seen that I have included only a few of the 
thicknesses named above. 

Maximum. 



Thickness. 


Length. 


Width. 


Area. 


Thickness. 


Length. 


Width. 


Area. 


in. 


ft.' in. 


ft. in. 


ft. 


in. 


ft. in. 


ft. in. 


ft. 


h 


22 


5 


50 


s 


40 


9 3 


140 




33 


6 3 


90 


1 


40 


10 


150 


g 


38 


7 4 


100 


IJ 


40 


10 


150 


i 


40 


8 3 


110 


li 


40 


10 


150 
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David Colville & Sons roll plates from i to li in. in thickness 
with an area of 80 ft. in the first and 140 ft. in the last ; other sizes 
intermediate. But by special arrangement plates i in. thick can be 
Tolled to 140 ft. area, and liin. of 170 ft. Thirty hundredweight is 
the limit of weight in ship plates, and 40 in boiler plates. Plates 
up to 6i tons weight each can be rolled at special prices. It is 
impossible to roU plates exactly to weight, and it is usual to allow 
a deviation of from 2i to 5 per cent over weight for boiler plates, and 
under or over for ordinary plates. 

The Parkhead Steel Works roll -re in. plates to a maximum area of 
36 ft., i in. plates to 70 ft., i in. plates of 110 ft., | in. plates of 140 ft., 
1 in. plates of 150 ft., and liin. plates of 150 ft. area. The limiting 
weights are 20 cwt. for ship plates, and 40 cwt. for boiler plates. 
Above these 6s. per 5 cwt., or part of the same, is charged. 

The Weardale Iron and Coal Company roll steel plates from i to 
Ijin. thick, with a maximum area of 60 ft. in the first, and 120 ft. in 
the second ; 30 ft. is the maximum length, and 8 ft. the maximum 
width. Circular plates are also rolled from 5 ft. 6 in. diameter of 
i in. thick, to 8 ft. 6 in. diameter in li in. thick. All ordinary 
thicknesses, also intermediate between these, are rolled. 

The limiting weights and dimensions of the steel plates of Bolckow, 
Vaughan & Co. are 18 cwt. 80 sq. ft. in area, 23 ft. in length, and 
between 12 and 60 in. in width. Extras are, for every hundredweight, 
or part of the same, above 18 cwt., 10s. ; for every foot, or part of 
a foot, above 23 ft. in length, 5s. ; for every square foot above 
80 sq. ft.. Is. 

John Brown & Co., Sheffield, roll steel plates from 4^ to li in. in 
thickness. A few selected thicknesses are given below. 



Thickness. 


Length. 


Width. 


Area. 


sThiokness. 


Length. 


Width. 


Area. 


in. 


ft. in. 


ft. in. 


ft. 


in. 


ft. in. 


ft. in. 


ft. 


J 


30 


6 


72 


i 


40 


9 6 


180 


§ 


35 


6 9 


120 


1 


40 


9 6 


180 


i 


40 


8 


130 


ij 


40 


9 6 


180 



Circular and square plates of the same thicknesses can be rolled 
as follows : — 



a?hiokness. 


Diameter. 


Square. 


ThickneES. 


Diameter. 


Square. 


in. 


ft. in. 


ft. in. 


in. 


ft. in. 


ft. in. 


i 


6 6 


6 6 


1 


10 6 


9 9 




7 


7 


1 


10 6 


9 9 


* 


8 3 


8 3 


If 


10 6 


9 9 
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The Dalzell Steel Works of David Colville & Sons make a difference 
in the extras in the case of steel boiler and of ship plates. Ordinary 
prices are charged to 84 in. wide in boiler plates, but to 72 in. only in 
ship plates. Above that they charge 5s. per ton for every 3 in., or 
part of 3 in. So in weight, 40 cwt. is the limit for boiler plates, and 
30 cwt. for ship plates ; over those 5s. per ton is charged for every 
5 cwt., or part of 5 cwt. Circular plates for boiler ends and crowns 
are rolled by David Colville & Sons, who supply at ordinary prices 
the following : i in. thick, 9 ft. 10 in. diameter ; H in., 9 ft. 6 in. ; 
I in., 9 ft. ; and A in., 8 ft. 6 in. 

As a sample of the usual limiting sizes of iron plates, I give the 
following : It consists of a few selected Snedshill plates rolled by the 
Lilleshall Company, one of the most favourably known Shropshire 
houses. They roll iron sheets and boiler plates from tV to 1 in. in 
thickness, advancing by thirty -seconds to -re in., and by sixteenths 
to 1 in. 



Thickness. 


Length. 


Width. 


Area. 


Thickness. 


Length. 


Width. 


Area. 


in. 


ft. in. 


ft. in. 


ft. 


in. 


ft. in. 


ft. in. 


ft. 


i 


30 


5 


5 


1 


30 


6 


80 


t 


30 


5 6 


7 


i 


30 


6 


80 


i 


30 


6 


8 


1 


30 


6 


80 



It will be observed that the limiting sizes of iron are much less 
than those of steel. 

The Butterly Company roll both iron and steel plates. The limiting 
weights and dimensions are as follows : For iron boiler quality, 8 cwt., 
above that the extra prices are 20s., 40s., 60s., 80s. respectively, from 
8 to 10 cwt., 10 to 12 cwt., 12 to 14 cwt., and 14 to 16 cwt. respectively. 
For bridge quality 10 cwt. is the limit, and extras are 20s. and 40s., 
from 10 to 12 cwt., and from 12 to 16 cwt. respectively. Area 60 ft., 
and for every 10 ft. or part above that, 20s. ; length 25 ft. ; width 
4 ft. 6 in. ; over those various extras, ranging from 20s. to 80s. 

Wire : of various sections, manufactured in hard iron, soft 
iron, soft steel, hard steel, tempered steel, piano wire, covered wire 
(wound with either cotton, silk, gutta-percha, flax, etc.), or copper 
wire. Also brass, copper, lead, zinc, and other metal wire, hard or 
soft ; tinned iron wire, galvanized iron wire, tinned brass wire, 
coppered iron wire, lead-coated iron wire. 

Pipes and tubes of wrought iron, either butt or lap welded, or 
solid drawn, are made in four qualities or strengths : (l) gas tube ; 
(2) steam or water tube ; (3) boiler flue tube ; (4) hydraulic 
tube. These are manufactured from i to 3 in. internal diameters ; 
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boiler flue tubes to 9 in. diameter, but much larger sizes can be 
made to order. 

Solid drawn steel tubes are made up to 10 in. diameter ; larger 
sizes are made to order. 

Special steel or wrougbt-iron pipes, flanged with L iron, are 
made up to 4 ft. diameter with welded joints, and welded steel or 
wrought-iron socket and spigot pipes up to 24 ft. diameter. 

Cast-iron pipes are made in the following strengths : — Eain-water 
pipes, hot-water pipes, gas mains, water mains, hydraulic mains for 
high pressure, and the thicknesses of metal vary according to the 
pressures. Diameters from l4 in. up to 4 ft., and lengths usually 
6 and 9 ft. 

Castings are made in cast iron of various mixtures, according to 
strength, toughness, or hardness required, and of any weight up 
to 20 tons. Chilled-iron castings are made for hard wear, as in 
crusher rolls, etc., but cannot be machined ; they are usually 
ground smooth by a grindstone or emery wheel. 

Steel castings are made in either Bessemer, Siemens - Martin, 
Thomas-Gilchrist, or in crucible steel, the latter being most relied 
upon. They require annealing to soften them sufficiently for 
machining. 

Wrought-iron castings, Mitis metal, etc., are also obtainable, but 
malleable cast-iron castings are most relied upon for toughness, the 
process having now attained great perfection, but is not applicable 
to very thick eastings. 

Pressed iron or steel forgings of simple forms are now obtainable 
at low prices. Also drop forged articles of almost any shapes. 

Forgings in wrought iron and steel can now be made to almost any 
size, shape, and weight, and are replacing many structures formerly 
made of cast iron or built up. 

Other metals employed are copper, brass, tin, zinc, phosphor- 
bronze, lead, antimony, bismuth, pewter, Muntz metal, aluminium, 
sodium, potassium, platinum, gold, silver, nickel, and a great 
variety of the bronzes, which are valuable compounds varying in 
tenacity and hardness from the hardest steel to that of soft copper. 
Most of the above are manufactured into wire, sheets, tubes, rods, 
etc., and can in addition be cast into any form from a crucible. 
Copper can be forged but not welded ; joints in it are generally 
brazed or soldered. 



84 CIVIL ENGINEERING TYPES AND DEVICES. 

Section 15. — MATERIALS OF CONSTRUCTION 
OTHER THAN IRON AND STEEL. 

Timber. Yellow, white, and red pine in logs, deals, and battens; 
logs up to about 3 ft. diameter by 35 to 40 ft. long ; deals, 9 in., 
10 in., and 11 in. wide, and froni 1^ to 4 in. thick — battens and 
scantlings of all sizes smaller than deals — a few wide deals are 
imported up to 22 in. wide. Spruce and fir, sycamore, pear-tree, 
willow, poplar, etc. 

India-rubber, manufactured into sheets, with or without canvas 
insertion of single, double, or treble thickness, up to 36 in. wide 
and to i in. thick ; cord i to 1 in. diameter ; tubes, plain, or with 
canvas insertion or wire coiled inside or outside, from J to 4 in. 
bore usually in 30 and 60 ft. lengths. Washers, rings, roUers, 
strips, belts, and moulded articles of every form. 

Gutta-percha is manufactured into similar articles. 

Leather. Most of the varieties are manufactured from the skins of 
oxen, sheep, goats, deer, horses, dogs, hogs, and seals, and the 
larger skins are divided into butts, shoulders, cheeks, and bellies, 
the dimensions depending of course upon the size of the animals. 
Ox hides are the largest and kid skins the smallest in general use. 

For mechanical purposes ox hide, raw or tanned, is chiefly used, 
as for valves, seatings, belts, piston leathers, etc. Sheep skins 
can be obtained either strained, half-strained, or unstrained ; the 
first are hard and comparatively stiff, the last-named soft and 
pliable as cloth. Other soft varieties are goats' skins and chamois 
leather. There are many imitations of leather, but they are rarely 
employed in mechanical constructions. 

Vulcanized fibre is often used for similar purposes to leather, as 
for valves, seatings, joints, etc. It is made in two varieties, medium 
and hard, and in sheets up to 1 in. thick. 

Ebonite. A hard, black, horny substance, moulded into any required 
shape. 

Papier m&che. Solid paper, moulded from pulp into any required 
form. 
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Asbestos, in sheets, cord, packing of various sections, loose fibre, 
millboard, etc. 

Ivory, from tusks and teeth. 

Bone. 

Vegetable ivory ; nuts about the size of eggs. 

Packings for glands, etc., are made of cotton, hemp, and other 
fibres, asbestos, india-rubber, etc., in round, square, and other sections. 
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Section 16.— RETAINING WALLS. 

(See also Sections 17, 29, 31, 42.) 



1 Retaining wall with cambered face and footing founded 
on concrete. 



2 Surcharged retaining wall ; otherwise as No. 1. 



3~5 Ditto, arched in plan. 



6 Vertical retaining wall with counterforts. 



7-8 Plans of ditto with buttresses or counterforts on face. 



9 Ditto with diagonal anchor ties. 
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10 Piles and planking with anchor ties. 

11 Piles, walings, and sheet piling, with or without anchor 

ties. 

12 Railway cutting with retaining walls, strutted across by 

cast-iron or steel girder struts. 

13 Retaining wall to support upper strata. 

14 Masonry bridge with wing retaining walls. 

15 Plan of wing walls. 

I--- 

16 Retaining bank formed of clay and fascines. 

17 Vertical retaining wall lyith diagonal anchor ties. 
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18, 19 MasOtary bridge to carry a road over a railway. The plan 
shows two forms of splayed wing walls to support the 
embankment of roadway. 
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Section 17.--RAILWAYS, EARTHWORKS. 

1 Railway embankment on level ground. 

2 Ditto, on sloping ground. 

3 Ditto, ditto, with retaining wall. 

4 Ditto, ditto, with pitched watfer-side slope. 

5 Trenched toes to an embankment to prevent slipping. 

6 Embankment founded on mattresses or fascines on a 

peat base. 

7 Embankment across a mud bank. The embankment 

sinks into the mud and raises it on both sides until an 
equilibrium is attained. 

8 Embankment constructed from a "borrow" pit. 

9 Embankment supported by retaining walls on both 
j faces, with or without cross tie-rods. 

10 Earth drains laid in a bank in wet situations. 

11 Railway cutting in level ground. 

12 Ditto, in inclined rocky strata. 

13 Ditto, in sloping ground. 

i 

14 Ditto, in level rock strata. 

15 Cut and cover cutting in rocky strata. 

16 Ditto, in soft ground, with retaining walls and girder super 

cover. 

17 Cutting in ground with upper strata rock and under strata 

soft. The latter kept up by retaining walls, supported where 
necessary by invert arches. 

18 Cutting in sloping ground with surface catch drains above 

the cutting. 
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19 Cutting as cut and cover on steep slope liable to landslides 

or boulders. 

20 Bench cutting in cliff face. Soft strata are held up by 

a retaining wall and a parapet wall built on outer edge. 

21 Ditto with outer wall and parapet. 

22 Face tunnel in rock cliff with side openings. 

23 Bench cutting and retaining wall. 

24 Cutting with retaining wall to hold up loose upper soil. 

25 Retaining wall to support upper rock strata. 

26 Bench cutting protected by a snow shed. 

27 Road crossing under an embanked railway. The road to be 

lowered to provide sufficient headway. 

28 Benched out toes for foot of an embankment of soft earth. 

29 Trenches or surface drains on the slope of a cutting, with 

masonry foot drain to keep the slope dry. 

30-4 Sections of side drains for cuttings. 

85 Embankment across a marsh, laid on mattresses or fascines 

with a core of dry material. 

86 Embankment over ground subject to floods. 
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Section 18.— RAILWAYS: PERMANENT WAY. 

(Tramways, Permanent Way, see Section 23.) 

1 Single line sleeper road on embankment. 

2 Double head rails on chairs and sleepers. 

3 Flanged rails spiked to sleepers. 

4 Ditto, on bearing plates spiked to sleepers. 
6 Ditto, on steel sleepers. 

6 Ditto, on flat bar sleepers. 

7 Ditto, ditto, turned up at the ends. 

8 Ditto, on longitudinal sleepers, with transverse timbers and 

tie bolts. 

9 Ditto, on plates and sleepers, canted inwards to correspond 

with the cone angle of the wheel tyres. 

10 Double head rail and guard rail in one chair. 

11 Flanged rail on a dished plate with flat bar cross tie. 

12 Wood guard rail to a flanged rail. 
13-16 Rail spikes and bolts. 

17 Flanged rails on plates and embedded stones, concrete 

blocks, or a longitudinal concrete bed. 

18 Street tramway. (See Section 23.) 

19 Sleeper railway laid between stone side walls and drains. 

■20 Mountain rack railway with horizontal rack and steel 
sleepers, usually anchored as No. 23. 
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21, 21a Mountain rack railway with central triple vertical racks ; 
steel sleepers bolted down to a masonry permanent bed or 
anchored as No. 23. 

22 Street tramway for overhead trolly system. (See Section 23.) 

23 Mode of anchoring mountain rack railway permanent 

way to masonry bed. 

24 Flanged rail and bearing plate. 

25 Double head rail on steel sleeper with steel chair and 

wood key. 

26 Flanged rail with combined chair and fishplate. 

27 Ditto, with coach screw, spike or bolt fastening to wood sleeper. 

28 Flanged rail on longitudinal steel sleeper. 

29 Bridge rail on ditto. 

30 Saddle rail on longitudinal V timber sleeper. 
81 Barlow rail. 

32 Double head rail with splayed sleeper plates. 

33 Flanged rail with combined chair and fishplate. 

34 Double head rail with ditto. 

85 Double head rail and fishplate, ordinary section. 
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36 Double head rail in bent flat bar chair. 

37 Flanged rail on bearing plate. 

38 Anchorage for railway on a steep incline. 

39 Centre grip rail for steep inclines. 

40 Single line turnout. 

41 Single line double switch turnouts. 

42 Double line single turnouts and crossings. 

43 Double line double switch turnouts and crossings. 
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44 Cross-over to double line. 

45 Double cross-over and crossings. 

46 Crossings of single lines with switches. 

47 Ditto, without switches. 

48 Plan of switches to shed lines. 

49 Plan of cross-over turnout on skew bridge. 

50 Ditto, under main lines. 



RAILWAYS. 



103 








50 



104 CIVIL ENGINEEEING TYPES AND DEVICES. 



51 Road over a bridge. 

52 Ditto, on skew. 
58 Level crossing. 

54 Under bridge or " cattle creep ". 

55 Plan of a double line through station. 

56 Plan of a four line through station and goods sidings. 

57 Plan of a single line through station and goods sidings 

58 Set of turntables on four lines of rails in a goods yard. 

59 Traverser table or transferrer. 

60 Buffer stop formed of double-headed rails. 
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61-3 Buffer stops. 

64 Turntable. 

65 Section of ditto and foundation. 

66 Turntable on a hydraulic pivot. 

67 Traverser table. 

68 Section of ditto. 



In railway repair shops large power traversers are 
provided to move carriages under repair sideways from one line 
or workshop to another. These are driven by electric motor, 
shafting, or hand winch gear. 



The sector table is a traverser hinged to a pivot at one 
end, carrying one pair of rails which can be turned to connect 
with either of two lines of rail. Object : to transfer the engine 
of an arrival train to the next line of rails instead of employing 
cross-over rails, which require a considerable length of line. 
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Section 19.— RAILWAYS: SIGNALLING. TELE- 
GRAPHS, Etc. 

Signals are now invariably semaphores by day and lamps by 
night, and these are placed at elevations at -which they can be 
seen by drivers at certain standard distances, all signal arms 
for each line pointing to the left. They comprise: Starting 
signals, generally at the forward end of the train platform; 
home signals, placed near to the rear end of a station ; distant 
signals, placed about 1,000 yards behind the home signals 
(these have notched arms) ; advanced starting signals, placed 
about 300 , yards in front of the starting signal ; disc signals, 
for sidings and goods lines. 

Hand lamps with coloured movable glasses, and coloured flags 
are also used for casual signalling. 

Signal cabins are placed close to the station, and in positions and 
at elevations commanding a view of all the signals and lines. 
A range of point and signal levers in the signal cabin gives 
the signalman control of all the signals and points of the station, 
and these are interlocked so that improper movements of the 
signals or points cannot be made. 

The signal cabins are in telegraphic communication with the cabins 
of other stations, from which and to which messages are 
transmitted. 

Signals are operated from the cabins by stout wire connexions 
running over small grooved pulleys. Points are operated by 
stiff rod connexions, either of tube or channel iron, running 
over small guide wheels. Compensating levers are fixed in long 
lines of rods and wires to compensate for expansion and eon- 
traction due to temperature. 

Gas, oil, or electric lighting is apphed to the signal lamps. 
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In fogs detonators are used by fogmen placed where they can 
receive the cabin signals; also in some eases the men use 
miniature semaphores operated from the signal cabin, as well 
as hand lamps and flags. 

Trains carry distinctive head and rear signals in the form 
of coloured plates by day and at night lamps, to indicate the 
destination of the train, and every train carries a white light in 
front and a red one in rear to warn other trains as to its 
position on the line. 

Telephones are also used for communication from signal cabins 
to other signal cabins and their stations. 

Telegraphs connect all signal cabins with each other, by which the 
movements of trains are telegraphed ahead, and there are special 
telegraph devices by which the proper working of the signals can 
be confirmed to the signalman though he may not be able to 
see the signals themselves. 

Other telegraphic devices connect with and in some cases 
control the working of trains in goods yards and certain locking 
devices. 
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Section 20.— RAILWAYS : STATIONS. 

Plans of stations are always adapted to the site and circum- 
stances ; no general plans can be of any service. The follcwing 
are details of general interest : — 



1 Section of railway platform with stone coping and asphalt 
or paved surface. 



2 Ditto, of wood planking on a sleeper wall. 

3 Ditto, of sleepers edged with L iron. 

4 Ditto, of rolled joists and concrete with timber coping. 

5, 6 Low platforms, much used in America and Europe. 

7 Platform of wood for a station on an embankment. 

8 Water crane. 

9 Type section of a small goods shed. 

10 Ditto of a small engine shed with inspecting pit. 
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11 Plan of circular engine shed for eleven engines with 
central turntable. 



12 Plan of rectangular engine shed and turntables. 



13 Repairing or inspection pits in engine houses and carriage 
repair shops. 



11 Hydraulic lifting table, used in inspection pits for removing 
and refixing axles, etc. 



15 Hydraulic or power capstan, used for hauling wagons and 
carriages about sidings. 
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16 Body lifting machine, used in carriage repair shops ; consists 
of four standards with vertical screws and jaws driven 
simultaneously by underground shafting. A similar machine, 
but with overhead shafting and hand-rope pulley, is sometimes 
employed ; also an overhead traveller with four lifting chains. 



17 Snow or boulder shed, to protect a line from avalanches 
or falling stones. 



18 Another form of the last-named. 



19 Under syphon to carry a water or gas main under a railway. 
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Section 21. -RAILWAYS: TUNNELS AND 
CULVERTS. 

(See also Section 3.) 

1 Section of tunnel in hard rock. 

2 Ditto, in rock, with arched head, the upper part not being safe 

to stand alone. 

3 Ditto, where only the lower strata are hard enough to stand 

without support. 

4 Ditto, with the upper part hard rock and side walls carried up to 

the rock. 

6 Ditto, in soft soils, lined throughout and with invert arch. 

6 Elliptical arch tunnel for two lines of rail. The above are 

the types generally in use, but there are numerous variations 
of these sections in use in different countries. 

7 Double tunnel for two lines of railway or two carriage roads, 

with connecting openings. Double tunnels are, however, 
generally driven separately in the same way as single ones, but 
with connecting headings at intervals. 

8 Iron tube tunnel, circular, with large diameter section to 

provide space for a station platform, etc. 

9 Tunnel or subway for sewers and pipe mains. 

10-15 Sections showing mode of driving a tunnel in soft ground 
by headings. This is the ordinary method employed, but in 
different strata several other systems are in use. 
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16, 17 Belgian and German methods of tunnel driving. 

.18 Concrete or masonry culvert. 

19 Oval culvert in concrete or masonry. 

20 Simple rough stone culvert. 

21 Pipe culvert, earthenware or concrete. 

22 Arch and invert culvert. 

23 Arch top concrete culvert. 

24 Large culvert constructed as an underbridge, with wing walls. 

25 Circular concrete culvert. 

26 Section of railway embankment with culvert under. 

27 Tube tunnel of cast iron in sections. 
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Section 22.— CARRIAGES AND ROLLING STOCK 
FOR ROAD AND RAIL. 

(See also Tramways, Section 23.) 

The design and details of these must always be suited to circum- 
stances. We only propose here to indicate the various types of 
under-framing and wheels in use, and to give sketch sections of bodies 
or cars for different purposes. 

UNDER-FRAMES. 

1 Two-wheel suspension car for single rail or wire rope, 
used commonly on some kinds of cranes. (See Section 18.) 

2-5 Three-wheel cars. See also the various types of tricycles 



6-9 Various forms of four-wheel under-frames, with and 
without swivelling bogies. 

A car with four wheels arranged as No. 9, but with the 
leading and trailing wheels slightly raised off the ground, is 
used as a goods car or hand truck, and is very readily swivelled 
about, running, of course, actually on three wheels only. 

10 Five- wheel under-frame, with and without swivelling bogies. 

11,12 Plans of six-wheel cars, with swivelling gear for curves ; 
the centre pair having end play, swivel the leading and trailing 
axles by means of the jointed stays. 

13 Plan of fouf-wheel car, with swivelling gear for curves. 

14-16 Six-wheel cars, the latter with leading and trailing 
swivelling bogies. 
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17 Ten-wheel truck, with two bogies and sliding middle axle. 



18 Twelve-wheel ditto, with three bogies, the centre one to have 
transverse movement on curves. 



19-28 Sections of cars for railways and tramways, with various 
arrangements of seating, etc. 



29, 80 Hopper wagons. 

81 Side tip car. 

82 End tip cart. 

83 End tip wagon. 
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34 Furniture wagon. 

35 Grafton's patent side tip wagon. 

36 Long truck for boilers, etc. 

37 Incline car for passengers. 



38 Segmental swivelling bearings, used instead of a swivelling 
bogie and centre-pin. 



39 Hudson's patent tip wagons, with three centres. 

40 Hopper wagon, with central discharge. 

41 Swivelling gear for car wheels. 
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35 Equalizing buffers and springs. 



36-8 Hopper bottom wagons for 20 to 40 tons loads on double 
bogie trucks. 



39, 40 Cross sections of two types of hopper bottom wagons. 



41 Double axles to allow of independent running of the inner 
and outer wheels around curves. 



42 Divided axle for same purpose as No. 41. 



48 Expanding (leather) vestibule to railway vestibule cars. 



44 Close buffers for made-up trains. 
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Section 23.— TRAMWAYS. 

1 Tramway permanent way, with transverse flat bar ties. 

(See No. 512.) 

2 Permanent way, with rails laid on longitudinal concrete beds. 

3 Ditto, with connected concrete beds and wood, brick, or granite 

cube paving. 

4 As last described, but with rails resting on cast-iron chairs 

embedded in the concrete base. 

5 Sleeper line embedded in concrete. 

Q Steel rope conduit line, with central conduit formed in 
a concrete bed and steel frames to support and connect the 
rails and the central plough slot. 

7 Electric conduit line, with steel tube conduit and conductor 

bars. 

8 Arrangement of the rope pulleys on a curve. 

9 American section of top flange rail. 

10 Saddle rail. 

11 Plan of tramway switch. 

12 Plan of tramway crossing. • 

13, 14 End views of electric railway cars for both side and central 
current conductors. 
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15-17 Tramway turnouts on single lines. 



18 Electric railway side conductor rail with wood protection, 
showing current collector on the carriage under-frame. 



19 Another form of protected conductor rail with under contact. 



20-1 Overhead trolly wires and standards for single and double 
lines. For double lines single standards are sometimes used 
fixed between the lines in the 6 ft. way, with two trolly arms. 



22 Three wire catenary electric trolly conductor for over- 
head electric railway. 



2B Cross section of ditto. 



24-7 Varieties of trolly arms. 
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28 Plan of overhead wiring at a four street tramway junction. 



29 Ditto, at a street corner. 



30 Open side tramcar on short wheel base truck. 



31 Closed tramcar on radial three axle long wheel base truck 
(Barber's patent). 



32 Long tramcar on double bogie truck. 
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Section 24.— CANALS ; , AQUEDUCTS. 

1, 2 Canal bank with clay puddle lining and earth filling. 

3 Ditto, with vertical puddle trench. 

4 Canal cut ori sloping ground, the outer bank pitched with 

concrete, stone, or a clay slope. 

5 Canal lined wholly with impervious stone or other material. 

6 Canal cut in soft ground with clay puddle trenches on each 

bank, carried down to the clay or other impervious strata 
below. 

7 Canal on a bench in rock, with outer masonry wall. 

8 Canal with masonry walls on both banks. 

9 Semicircular iron canal or aqueduct in concrete or 

earth bank. 

10 Aqueduct in concrete. 

11 Circular masonry aqueduct on concrete base. 

12 Circular concrete aqueduct or drain in an earthen 

embankment. 

13 Canal tunnel with masonry lining and towing-path. 

14 Circular canal tunnel. 

15, 16, 18-21 Methods of protecting canal banks from 
erosion. 

17 Boat incline at side of a canal lock. 
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22 Canal overflow used to drive a water-wheel. 



23 Canal or aqueduct carried on a girder bridge with concrete 
hning. 



24 Masonry arched aqueduct. 

25 Series of canal locks, longitudinal section. 

26 Canal tunnelled in rock with towing-path. 

27 Plan of lock and stepped or terraced weirs for overflow. 

28 Canal dredger with discharge shoots on both banks. 



29 Canal grab dredger machine travelling on rails on a 
canal bank. 
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30 Canal or river dredger -with discharge conveyor shoot. 



81 Canal lift, consisting of three (or more) hydraulic cylinders in 
wells carrying a barge float provided with water gates at 
each end. 



32 Canal lift of five pneumatic cylinders in wells ; the cj'linders 
are raised by filling the wells with water, and lowered by 
running off the water from the wells. 



Other forms of canal lift comprise incline lifts, in which 
the barge float is carried up the incline by rope or hydraulic 
haulage, or two barge floats are employed on the principle of 
the water balance lift. 



33, 84 Masonry arched aqueduct or canal. 

Water supply to a canal is obtained either from springs, 
a river, stream, or lake, or is obtained by pumping from a river 
or froni wells. 
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140 CIVIL ENGINEERING TYPES AND DEVICES. 

Section 25.— HEATING AND VENTILATION. 

1 Dutch cylindrical close stove. 

2 Close stove used in North of Europe. Also made in cylindrical 

form ornamented with tiles, etc. 

3 Heating system by hot water boiler, circulating pipes, and 

radiators. Steam is also similarly used instead of hot water. 
Gas radiators are filled with water and heated by Bunsen jets. 

4 Hot air furnace for a large building. The air is heated by 

circulating around the hot smoke flues. 

5 Hot water system by circulation through pipes carried round 

rooms, passages, etc. 

6 Ventilating skylight. 

7 Ventilating Louvre roof. 

8 Circular slotted glass ventilator. 
9, 10 Ventilating sash. 

11 French windows. 

12 Pedestal central heating stove. The flue is carried down 

and under the floor. 

13 Ordinary double sashes. 

14 Ventilating a room by a pilaster inlet pipe taking its air 

from outside and an upper flap opening into a flue or the 
open air. 
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142 CIVIL ENGINEEEING TYPES AND DEVICES. 

15 Ventilating fan. Usually driven by a small electric motor. 

16 Open grate and flue with air inlet from outside the building. 

17 Ventilating shaft to which flues are taken from the upper 

part of any number of apartments. 

18 Chandelier ventilation for a large hall. 

19 Ventilating flue and flap valve. 
'^0 External air inlet to a room. 

21 Ventilating collectors and flues between floor and ceiling. 

22 Slot and slide ventilator. 

23 Series of frieze flap ventilators for carriages, operated 

by a rod. 

24 Gas heating close cylinder stove and hot air flues led 

into the open air. 
Horizontal flues are sometimes carried round a room behind 

the skirting with gratings at intervals to supply hot air or fresh 

cold air. 
Electric stoves and heaters, usually by large incandescent 

lamps and reflectors. 
Anthracite slow combustion close stoves are much used 

for apartment or central heating, one charge of coal usually 

lasting twenty-four hours. 
Mining ventilation is either by upcast shaft and furnace, in 

conjunction with doors placed in the headings to direct the air 

current ; or by large fans driven by an engine or electric motor. 
Railway carriages are heated by steam radiators placed 

beneath the seats, or by hot water bottles. The steam is 

supplied from the locomotive. 

Gas heating by gas stoves — open or close — or by gas radiators, 
similar to No. 3. 

Steam heating by supply pipes and radiators similar to No. S, 
the condensed water being run off by a return pipe. 

Steam ovens of sheet-iron in box form, having a steam space 
all round into which live steam is admitted, and from which 
the condensed water is drained off by a tap. 

Geysers are gas Bunsen burners enclosed in a case, with water- 
spray circulated through the hot gases. 
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144 CIVIL ENGINEEEING TYPES AND DEVICES. 



Section 26.— PLATE WORK. 

1 Single riveted lap joint. 

2 Double riveted lap joint. 

3 Single riveted butt joint. 

4 Double butt joint. 

5 T-iron butt joint. 

6-9 Angle or edge seams. 
10 Transverse tubular seam. 
11,12 Reducing ring seams. 
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146 CIVIL ENGINEERING TYPES AND BEVICES. 

13 Reducing ring seam. 

14-17 Bottom seams round water spaces, fire-boxes, etc. 

18 Expansion hoop joint in boiler flues, etc. 

19, 20 Fire-box stays. 

21 Gusset stay for flat ends. 

Flat bar, tube, and round iron stays are also much used to 
stay flat surfaces in boilers and tanks. 

In household boilers it is usual to weld all the seams, thus 
avoiding L iron and other riveted work. 

Flue tubes in boilers are stayed also by cross tubes inserted 
at intervals, such as Galloway's patent conical cross tubes. 

22-3 Cover plates to carry tensile strains over joints in plates, 
L irons, etc. 

24-8 Various forms of joints employed, etc., not subject to 
much strain. 

29 Junction of L or T iron and plate. 

30 Gusset junction for L or T iron and tie bars. 

31 Mode of joining laps of four plates at corner in boiler work. 

32 Junction of flat bar and L or T iron. 

33 Dished plate seam. 

34-40 Seams employed for sheet metal work. 
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148 CIVIL ENGINEEEING TYPES AND DEVICES. 



41 1 
42 
43 
44 

45 ; 



Bottom seams : No. 44 is strengthened by a thick wire ring. 



46-7 Intermediate seams, or diaphragms. 

48 Elbow seam. 

49 Folded pipe seam. 

PLATE AND BAR JOINTS. 

60 Junction of T iron, plate and T or L iron verticals. 

51 Gusset plate corner stiffener. 

52 Plate end for a tie-rod. 

53 H iron junction, as in a floor framing. 

54 Gusset plate junction for a braced framing. 

55 Gusset plate junction for H girders of equal depths. 

56 Plate edge joint. The circular cover is rolled (hot or cold) 

down over the thickened edges of plates. 

(See also Sections 5, 6, 10, 14.) 
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Section 27.— GAS SUPPLY. 

Type section of a gas house showing general arrangement 
of retort bench, elevators, drawing and charging machine, 
hydraulic mains, etc. The gas is further conveyed through 
a condenser and purifiers to the gasometer. There are many 
varieties of this type. 



Ordinary type of gasometer, consisting of a cylindrical 
plate-iron domed vessel, the lower part of which dips into an 
annular water space. The gasometer is guided by roUers 
bearing against vertical rails attached to iron columns, which 
are braced together. The weight of the gasometer is adjusted 
to give the standard pressure of gas required in the mains. 



3-6 Sections of gas retorts of fireclay. 



7 Longitudinal section of a gas retort with iron front and 
cover. 



Oxygen, hydrogen, and other gases are compressed into 
steel bottles (see Section 34) and used for lighting and other 
purposes, usual pressure 1,200 lb. per square inch. 



Mond " gas, water gas, acetylene gas, and several varieties 
of petroleum spirit and other gases are manufactured and 
employed for heating, lighting, and gas-engine driving. 
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Section 28.— HYDRAULICS. 

1 Water-lifting wheel for irrigation. 

2 Water-lifting lever trough for irrigation. 
8 Water chain-bucket lift. 

4 Archimedian screw water lifts. 

5 Chain pump. 

6 Water-lifting wheel. 

7 Self-acting water pressure pump. The movement of the 

piston reverses the inlet pressure valve. 

8 Ditto. 

9 Hydraulic ram. 

10 Water wheel and pump. 

11-15 Types of vertical pumping engines. 

lfi-18 Types of horizontal pumping engines. 

Hydraulic accumulator. (See Section 44.) 

Water supply. (See Section 44.) 
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19-21 Horizontal compound pumping engines. 
22-3 Horizontal pumping engines. 

24 Vertical parallel movement mine pump compound. 

25 Turbine. 

26 Jet wheels. 

27 Pelton wheel. 



28 Plan of turbine bucket. 



29 Tide wheel on a float. 



80 Undershot jet wheel. 



31 Tide screw motor wheel. 



32 Water motor with variable gate. 
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156 CIVIL ENGINEEEING TYPES AND DEVICES. 

33 Breast wheel. 

84 Overshot wheel. 

35 Ditto, reverse flow. 

86 Internal bucket undershot wheel. 

87 Submerged air motor wheel. 

38 Diagonal wheel. 

39 Tide wheel. 

40 Flutter wheel : high fall. 

41 Horizontal wheel. 

42 Internal breast wheel. 

43 Reaction jet wheel. 

44 Undershot wheel. 

45-8 Various forms of plain and ventilated wheel 
buckets. 

49 Plan of turbine. 

50-1 Turbines. 
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52-4 Sections of water flumes to convey streams to water 
wheels or turbines. 



55 Flume on staging with down shoot or pipe to a turbine. 



56 Pipe main for pressure water to a wheel, turbine, or other 
motor. 



57 Hydraulic timber shoot to convey logs to a river or lake. 
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160 CIVIL ENGINEEEING TYPES AND DEVICES. 

Section 29.— SEA AND RIVER STRUCTURES. 

(See also Sections 31, 32.) 



1 Sections of flood banks or river walls to prevent flood 
overflows. 



2 Training groynes placed on river banks to confine the main 
stream and assist scour. 



3 Bottom groynes or walls for a^similar purpose. 

4 Section of training bank or groyne. 

5 Floating booms placed to direct the main stream. 

6 Training banks to confine a main stream. 

7 Plan of a curved training bank. 

8-9 Arrangements of training banks in a river or estuary 
to direct the stream and assist scour. 



10 River wall with pitched slope, puddle trench, and inner 
surface drain and outfall sluice. 



11-13 Sections of upright walls as protective works. 
14 Rough stone foreshore wall. 
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162 CIVIL ENGINEEEING TYPES AND DEVICES. 

15 River training bank. 

16 Ditto for reclamation of bay or creek. 



17 Plan of groynes on a foreshore, timber, masonry (or 
concrete), also pipe drain groyne. 



18-21 Foreshore protective works of masonry pitching, 
timber, or rubble stone. 



22 Section of timber groyne with old rail struts and concrete 
foundation blocks. 



23 Curved river or sea wall in masonry or concrete. 

24 Breakwater with parapet. 

25 Wharf wall with timber jetty. 

26 Concrete block breakwater on rubble base. 

27 Ditto with sloping blocks. 

28 Concrete block and rubble breakwater. 
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29 Pitched slope and block toe breakwater. 

30 Concrete block breakwater on rubble mound, with mass 

concrete parapet. 

31-3 Foreshore protective banks and works. 



34 Foreshore protected by sedge or reeds, mattresses, piles, 
ballast or rubble stones. 



85 River wall terraced and pitched. 

36 Ditto with concrete slope and quay and piled footing. 

37 Ditto with concrete slope and footing. 

38 Ditto of concrete faced with stone. 

39 Ditto of concrete with stone facing. 



40 Ditto of rubble stone and cribwork backed by cla>- wall 
and sand piling. 



41 River foreshore protected by fascine mats floated into positic 
and sunk with stone or clay loading. 

/ 

42-4 Timber and rubble groyne. Section elevation and plan 
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166 CIVIL ENGINEEEING TYPES AND DEVICES. 

45 Groyne constructed of piles, stakes, and rubble stones. 

46 Foreshore wall of fascines and stones, with stakes. 

47 Ditto of stakes and wattles. 

48 Timber and rubble cribwork, with planked face. 

49 Concrete block breakwater on a rubble mound. 

50 Terraced breakwater of rubble with pitched slopes. 

51 Concrete block breakwater filled with rubble and with 

rubble toe. 

52 Sea wall of concrete with masonry top section. 
58 Masonry sea walls. 

54 Sheet pile river wall. 

55 Mass concrete breakwater laid in boxing with fender piles. 

56 Breakwater constructed of fascines and stone footing, clay and 

sand filling, and concrete or masonry upper section. 

57 Block concrete breakwater with loose block toe. 
58-61 Sections of sea or river walls. 
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168 CIVIL ENGINEEEING TYPES AND DEVICES. 

62 Breakwater formed of a concrete box base witli superstructure 

of concrete blocks and mass concrete top with subway and 
parapet. 

63 Concrete breakwater built on a timber eribwork base. 

64 Concrete block breakwater on a mass concrete base. 

65-6 Reinforced concrete box breakwater on a rubble 
base, finished with mass concrete upper section. 

67 Circular concrete fort, built as a caisson and sunk in 

position on levelled foundation. 

68 Cribwork base for wall or breakwater. 

69 Coffer-dam, formed of three rows of close piling filled with 

rammed clay. 

70 Timber jetty on a river wall with stone pitching. 

71 Masonry sea wall. 

72 Foreshore protection of stakes and stones. 

73-4 Sea wall of concrete caissons, keyed together, carrying 
a superstructure of mass concrete. 

75 Sea wall on concrete caissons sunk by water pressure 
pipe and sand pump, superstructure of masonry. 
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170 CIVIL ENGINEEEING TYPES AND DEVICES. 

76 Wharf wall built forward into a river on a pile foundation. 

77 Cast-iron pile and panel sheet piling for a river wall. 

78 Oval caisson and key, sheet piling. 

79-81 Sections of interlocked steel sheet piling. 
82-5 Sections of piers or jetties. 

86 Type plan of a sea pleasure pier with pavilions. 

87 Timber jetty. 

88 River floating pier with bowstring girder connecting stage. 



89-90 Long tidal incline on floats or dumb lighters. The 
incline is in section maintained at any angle by side levers 
with varying leverage. 



91 Breakwater or training wall faced with pitched stonework. 

92 Cantilever jetty to project to a deep water berth. 
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98 Light or bell buoy. 

94-101 Sections and elevations of various types of wharf walls. 

102 Concrete wharf wall faced with stone. 

103 Rubble stone mound breakwater or training bank. 



104-5 Breakwaters on rubble base. 



106 Breakwaters at entrance to a river. 

107-8 Section of coal-shoot jetty for loading barges, etc. 

109-10 Steel; sheet pile wharf walls. 
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174 CIVIL ENGINEERING TYPES AND DEVICES. 



Section' 30.— IRRIGATION. 

The artificial supply of water to crops in places where the 
rainfall is either insufficient or unseasonable. 



SOURCES OF SUPPLY. , 

Rainfall : The run off being collected in reservoirs, or led by canals 
to dry areas. Eain-water is superior to that from wells. 

Springs : Led to reservoirs, or irrigation canals, or channels. 

Wells : These generally require pumping or solne equivalent water- 
raising machinery. 

Artesian wells : The water is directed into canals or storage 
reservoirs. 

Streams : Prom mountains or hills, dammed at suitable points, and 
led to irrigation canals or channels. 

Rivers : Usually require dams or weirs (Section 43) to raise the 
water to a sufficient head to supply low-lying areas by canals. 
Sometimes the water is pumped up to a sufficient head. 

Lakes : Fed by streams from elevated catchment areas are natural 
irrigation reservoirs. Their level is often raised by a dam to 
augment the storage and give a greater head of supply. 

Artificial reservoirs : Generally constructed by throwing a dam 
across a valley (Section 44) in which a stream or river runs down 
from high ground. 
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DISTRIBUTION. 

Canals : Fitted with sluices to regulate the flow (Section 24). 
Branch canals : Smaller in cross section. 

Distributaries and field channels. 

All these are laid with a slight fall calculated to give the 
required maximum flow ; and the flow is controlled by simple 
gates or sluices. 

Aqueducts (Section 24). 
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Section 31.— DOCKS, HARBOURS. 

(See also Sections 29, 89.) 

1-6 The plan of a harbour is always dependent on the form 
and character of the coastline, the depths of water, tides, 
tidal range, and prevailing winds, as also the tonnage and 
other characteristics of the shipping. No general rules are 
possible, so that the plans sketched merely indicate general 
outlines of breakwaters adopted for varying coast outlines. 



Sluicing basin on a tidal coast at entrance to a dock or harbour, 
filled at high water and used at low water to scour the approach 
to the locks. 



S Type plan of a dock with outer tidal harbour and inner 
basins and locks. Most docks are variations of this type 
adapted to the local conditions. 
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9-11 Type plans of locks with cylinder, swing, and sliding 
gates. No. 10 is the common form. 



12 Pair of locks opening direct into a river, with concrete apron 
outside and scouring culverts, gates, and sluices to keep the 
approach to the locks clear of silt. 



13 Section of floating dock. Consists of a rectangular water- 
tight steel base, capable of carrying the heaviest vessel to be 
dealt with, and side framings on each side containing work- 
shops, platforms, cranes, and other repairing plant. 



11 Floating dock as last, but with one side framing only. 



15-18 Sections of harbour piers or jetties in timber and stone 
work. 



19-21 Horizontal sections of lock gates in wood and steel. 
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22-3 Type plan of repairing slips and graving dock, showing 
three slips branching from a floating dock, opening into a river 
or harbour. 



24-7 Block plans of types of river jetties ; 26 and 27 contain 
barge docks to provide berths for barges receiving goods direct 
from ship or jetty. 



28 Another plan of double jetty with stepped berths on the 
inner sides. 



29 Plan of pair of locks with sluicing openings, culvert, and 
sluice gate. 



30 Lock caisson, used in place of gates and floated into position. 

31 Balanced swing landing-stage. 
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182 CIVIL ENGINEERING TYPES AND DEVICES. 

Section 32.— LIGHTHOUSES, BUOYS, BEACONS, 
MOORINGS. 

1-6 Various forms of buoys, with and without cages or bells, 
used to mark channels or sunken rocks or shoals, and their 
form and colour varied to indicate their purpose. 

7-10 Beacons for similar purposes, usually fitted with screws and 
screwed into the sea bottom. (See also Section 30.) 

11 Lighthouse of tower form of cast-iron plates, with gallery 

and lantern on stone or concrete base. The light-rooms, stores, 
and lightkeepers' rooms are all in the interior with a spiral 
stair to the lantern. 

12 Screw pile sea lighthouse with upper platform carrying 

the stores, and living-rooms. This type is often fixed to rock 
foundation by special rock-boring screws. 

13 Masonry lighthouse of the Eddystone type, built on a rock 

which is exposed at low water. AU the stores and living- 
rooms are in the interior of the tower. The masonry is 
usually toggled or dovetailed together. 

14 Masonry lighthouse for a headland or elevated position with 

short tower, gallery, and lantern. The stores and dwellings 
are in the adjoining building. 

15 Cylindrical caisson foundation for a lighthouse as No. 30. 

The caisson is filled with concrete and may be protected by 
a mound of rubble. 

16 Screw pile lighthouse for a shoal or sunk rock, with large 

platform and iron building containing the stores and dwellings. 
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Section 33.— DISPOSAL OF REFUSE, Etc. 

Town refuse : Is ordinarily conveyed by collecting vehicles to 
municipal destructors and burned. 

Destructors are of two classes — 

1. Low temperature furnaces ; the products of combustion 

escaping into the atmosphere. 

2. High temperature ; the hot gases being utilized to generate 

steam in boilers, the power being applied to municipal 
services, as electricity production, pumping sewage or 
water, gasworks power, etc. 



The remaining clinker and ash are used for road-making, 
concrete and mortar mixing. 

Tipping refuse on land : Usually on low land which needs 
raising or levelling and not too near to dwellings. 

As manure : The refuse is seldom of a quality suitable for 
manuring, although much of it is so used. 



Street sweepings are, however, good and valuable as manure. 

Trades wastes from paper mills, bleach works, wool cleaning, 
chemical works, tanners and leather works, bleachers and dyers, etc. 

The wastes are treated : 1, chemically to recover useful con- 
stituents, or combine them into saleable substances. 2, by pre- 
cipitation in tanks or reservoirs. The liquor is chemically or 
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bacterially treated to form an innocuous effluent, and discharged into 
a stream or sewer. The sludge is treated chemically or dried for 
use as a manure, and in most cases considerable quantities of 
valuable by-products are obtained' from both the liquors and the 
precipitates. 

Drainage (see Section 3) carries away a very large proportion of 
town and domestic refuse from streets, house drains, roofs, open 
yards, closets, and sinks. 
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Section 34.— TANKS AND CONTAINERS. 

1 Railway water crane and tank. 

2-6 Plans of cast-iron or steel tanks of various forms. 

7 Tubular heating tank. 

8 Square wrought-iron tank. 

9 Circular cast-iron tank. 



10 Evaporating or heating tank, containing numerous sloping 

shelves. 



11 Similar tank, vertically arranged. 

12 Similar tank with diagonal shelves or diaphragms. 

13 Saddle tank. 

14 Hot- water tank. 



15 Steel gas bottle for high pressure. 

(See also Section 44.) 
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188 CIVIL ENGINEEEING TYPES AND DEVICES. 

Section 35.— MINES AND WELLS. 

Ventilating mines. (See Section 25.) 

1 Plan of circular mine shaft. There are usually six cage 

guide timbers framed together, also pump rods, rising main, 
and pipes for compressed air, etc. 

2 Plan of elliptical mine shaft with similar fittings. 

3 Mode of sinking shafts or wells by cast-iron or steel 

cylinders, sometimes lined internally with brickwork and 
loaded to assist sinking. The soil and water are removed from 
the interior by hoisting and pumpiiig. (See Section 1.) 

4 Well sinking by cylindrical brick cylinder. The lower section, 

penetrating water-bearing strata, is built with holes or in dry 
brickwork. The cylinder is loaded to assist sinking. 

5 Well sinking by cast-iron or steel cylinder. 

6 Brick-lined well in soft ground continued down into rock or 

hard strata without a lining. 

7 Mode of timbering a shaft for sinking in soft strata. 

8 Another method, permitting the top diameter to be maintained 

throughout. 

9 Coal or mineral washer. 

10 Ditto, and separator. 

Tube wells, put down singly or in groups or series, are tubes 
with the lower lengths perforated and driven down to water- 
bearing strata. An internal suction pipe is used for pumping, 
and several wells may be connected to one pump. 
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11 Mine-cage governing gear to control speed of cage. 



12 Cage safety gear ; kept out of action by the pull of the 
hoisting rope. 



13 Another method. 

14 Cage safety hook, detaches the cage if drawn too high. 
15-16 Cage indicators for winding engines. 

17 Section of cage rope pulley. 
18-19 Cage safety gears, as No. 12. 
20-1 Horizontal winding engines. 
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Section 36.— FENCING. 

1 The common sod hedge. 

2 Thickset hedge. 

3-4 American rail fence, laid zigzag. 

Tree stumps and roots are also placed close together to form 
a rough fence. 

5 Split post and wire fence. The uprights are woven in with 
the wires, so that the fence can be rolled up for carriage. 

€ Open or close pale and rail fence. 

7 Ditto, with triangular rails. 

8 Lattice and rail fence. 

9 Post and three-rail fence for cattle. 

10 Five-wire fence with wood posts. Varieties of this fence have 

from three to seven wires, the lower wires thicker than the 
upper ; also iron standards as Nos. 19, 20. 

11 Three-rail split-rail fence. The rail ends have bevelled 

ends to lap in the post mortises. 

12 Two-rail fence with lattice upright or diagonal panels. 

13 Rustic fence formed of tree branches. 

14 Galvanized corrugated sheet-iron fence 



FENCING. 



193 




I If I 




( 


\ 






) 




( 


) 






) 


' i 1 i 


. i 1 — i > 



(J 



1^ Pi n Cl Pi •■-V7 r^/-7 \-\rr r^m-t n 




^ 



u u u u u 



j\iu\\u\Mj\:^wi 



10 





— 


1 [1 


n 






' 




- 


— 








- 





























12 




:^\\\^> 
^ 




, — — — .. . I _ 

' I 

■ I 

; I 

,_ _ -. _ __ — ,.. . 



TT 



194 CIVIL ENGINEEEING TYPES AND DEVICES. 

15 Three-tube fence with cast (or other) posts. The tubes are 

usually ordinary gas-pipes, galvanized and joined by the 
ordinary unions. 

16 L iron rail fence, with T iron (or wood) posts. 

17 Tube fence with wood posts. 

18 Garden fence of stout wire, with L or T iron posts. 

19 Post and strut with footplates for the ground. 

20 T or L iron posts and struts and mode of fixing to a bridge 

girder. 

21-2 Panelled brick boundary wall. 

23-9 Various forms of stone copings for masonry or brick 
boundary walls. 

80 Stone open parapet with turned balusters. 

31 Rolling gates for bridge or level crossing. 

Fencing posts are also made of reinforced concrete or vitrified 
clay or shale, also many sections of steel or iron bars and 

tubes. 

Holes for fencing posts are sometimes blasted by small 
sticks of dynamite (40%) sunk in holes jumped in the ground, 
or bored by a screw auger.^ 
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Section 37.— STAGING AND FALSE WORKS. 

(Forms, etc., for reinforced concrete work, Section 41.) 

1 Centering for a semicircular arch with side supports. 

2 Ditto, with four supports. 

3 Ditto, with side supports. 

4 Centering for an elliptic arch supported on corbels. 



5 Braced centering for an eUiptic arch with striking wedges at 
the springing. 



6 Strutted centering for a flat arch. 

7, 8 Braced centerings for elliptic arches. 



9 Centering for a segmental arch, supported on a braced 
centre framing. 



10, 11 Temporary timber viaduct. 
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12 Centerings for a high girder viaduct of long spans, with 
masonry piers. 



13 Centering for long-span girder viaduct, with travelling 
crane for constructing the girders. 



14, 15 Ordinary builders' scaffold for house building ; formed 
of poles, putlogs, and planks, and reached by ladders, materials 
being hoisted by a rope pulley or winch. 



16 Continental builders' scaffold of poles, planks, and put- 
logs, reached by incline stages, the materials being carried or 
wheeled up the inclines. 



The centerings shown are types of which there have been 
very many varieties designed and used. Every country has 
its own designs of centerings. 



17 Travelling stage for use inside a railway station or other 
building, to clean or repair skylights, etc. 



18 Floating barges and stage to carry a cylinder caisson; into 
position. 
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200 CIVIL ENGINEEEING TYPES AND DEVICES. 



19 Floats and stages to carry a long girder and deposit it in 
position in. a tidal river. 



20 Staging and capstan used for screw piles. 

21 Floats to carry a caisson or cylinder to its site. 
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Section 38.— HOISTING MACHINERY. 

1 Is a common type of wharf crane, but with the post, 

revolving in a footstep and base plate ; this gives a better base 
than where the post is fixed in a base plate. 

2 Has no post, but a revolving frame and base plate with front 

and back friction rollers and a centre pin. 

3 Post and jib in one piece, usually of wrought iron. A 

balance weight is fixed at A to balance the overhanging jib. 

4 Swing derrick crane, generally of wood. The jib turns 

three-fourths of a circle, and the two guys are fixed at an 
angle of 90° apart, and well secured by anchoring or loading ; 
often made with very long jib for builders' work, and mounted 
on three tall framed stages to enable the crane to reach every 
part of a building. 

5 Wharf crane, with centre tension bolt instead of crane post. 

In this arrangement there is a vertical tension on the centre 
bolt and thrust on the foot of jib. 

6 Warehouse wall crane. 

7 Warehouse wall crane, with high jib-head. 

8 Whip crane, chiefly used in goods sheds. The barrel is some- 

times worked by an endless handrope as shown, and sometimes 
by a second rope and drum with a hand crank. 

9 Portable hand crane, with balance weight. The balance 

weight can be shifted in or out to balance the load. 

10 Foundry crane, sometimes with travelling carriage on the jib, 

as No. 11. 

11 Swing bracket crane and traveller, usually formed of flat 

bars on edge ; used only for light loads, for smiths' shops, etc. 

12 Wharf derrick, to turn an entire circle, similar to No. 4, 

but employed for heavy loads. 

13 Floating derrick. 

14 Light balance crane. 
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15 Trussed jib crane, with centre tension bolt. 

16 Simple derrick and winch, with two or three guy ropes ; 

for temporary purposes only, and may be easily shifted about. 

17 Sheers and winch. 

18 Tripod and winch. 

19 Sheers with screw adjustment to back leg. This design 

is adopted for very heavy lifts, such as loading heavy 
machinery, shipping-masts, boilers, etc. 

20 Four-guy derrick and winch, used for fixing columns, 

bases, masonry, etc. 

21 Fixed post steam crane, for wharfs, piers, jetties, harbour 

works, etc. 

22 Portable steam crane, very largely used on wharfs, piers, 

etc., and sometimes fitted with travelling gear in addition to 
hoisting and slewing motions. 

23 Wharf crane, with fixed engine, centre bolt, and trussed arched 

jib. This is a very good type, as the ground is kept clear for 
goods, etc., and of course all motions, hoisting, lowering, and 
slewing are controlled from the crane above ground by hand 
levers. 

24 Hydraulic wharf crane, with fixed post. The common type 

universally used in docks, etc., with the ordinary form of 
multiplying hydraulic cylinder and chain gear : the valve for 
controlling its movements is operated by hand levers ex- 
tending up through slots in the floor ; the slewing is performed 
by a separate cylinder and chain gear, with a distinct con- 
trolling lever. 
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25 Hydraulic short lift ram, centre crane, and traveller, 

employed chiefly to raise the ingots out of the casting pits of 
Bessemer steel works. The ram is of course subject to severe 
cross strains, and many designs provide an overhead guide or 
support for the ramhead. 

26 Automatic balance crane, portable or fixed ; the position of 

the fulcrum varies with the load. 

27 Steam multiplying cylinder crane, in which the ram is 

forced out by steam pressure, acting either directly or by an 
intervening body of water. 

28 Breakwater swing crane. 

29 Overhanging travelling crane, for use on breakwaters, etc. 

30 Overhead hydraulic travelling goliath, to span a railway ; 

has slewing motion and a balanced jib. 

81 Single rail crane with top guide rail. 

32 Overhead traveller on gantry. 

33 Goliath. 

34 Steam overhead crane, with carriage to span a railway. 

Largely used on dock wharves, etc., as they have a high lift 
and do not encumber or encroach on valuable quay space. 

35 Hydraulic cylinder post crane ; sometimes adopted instead 

of the type No. 24. 
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36 Heavy hydraulic crane, with suspended cylinder ; employed 

for work of the very heaviest type. 

37 Ship's davit. 

88 Balanced jib post crane, no tie-rod. The weight nrnst be 
sufficiently heavy to balance the jib and load. 

39 Hydraulic strut jib crane. The load is raised by raising 

the jib. 

40 Overside dock crane, for discharging from ships into barges. 

The overhang being very great in this design, it must be 
provided with a heavy frame or balance weight. 

41 Wagon tip crane, for loading vessels. 

42 Double sheave 4 to 1 purchase for crane jib. 

43 Crane with rising jib. 

44 Suspended travelling hand crane. 



45 Basement crane, projected diagonally upward when in use. 
The winch is a fixed one. 



46 Loophole crane, projected horizontally when in use by 

a hand-rope gear working a pinion and rack, or by a chain 
wound upon a barrel. 

47 Travelling wharf crane to span a railway. 
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48 Wharf goliath, with swinging beam and traveller. 



49 Gantry crane or transporter to unload from a vessel and 
deliver into trucks. 



50 Roof traveller crane. 

51 Wharf crane with elevated inner rail. 

52 Transporter. 
58 Gantry crane. 

54 Long jib wharf crane to reach over two or three vessels. 
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56 Travelling crane or goliath running on rails laid on the 
ground. 



57 Overhead type travelling crane, running on overhead 
girders, with staging and derrick for fixing roof principals. 



58 Jetty or pier pile-driving travelling stage and steam 
hoisting engine. 



59 Jetty or wharf end crane. 



60 Travelling hydraulic wagon, hoisting, tipping, and dis- 
charging stage. 



61 Revolving cantilever crane. 

62 Wharf crane with jointed jib for quick discharging. 



63 Travelling transporter for unloading coal, etc., and depositing 
it in heaps. 



Builders' steam derrick cranes, as No. 4, for high and 
extensive buildings are mounted on a triangular platform 
raised above the building on three framed timber piers on 
towers braced together and fixed inside the building. 
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214 CIVIL ENGIFEERING TYPES AND DEVICES. 

Section 39.-SUBMARINE ENGINEERING. 

(See also Sections 29, 30, 32, 39.) 

1 Canal dredger, with one, two, or three sets of chain buckets. 
The material is usually fed into a side trough or conveyor 
and dumped on the canal bank, or shot into drop-bottom barges 
and deposited in deep water. (See Section 24 and Nos. 6, 7.) 



2 Bottom dredger for deepening a harbour or river or removing 
shoals. The material is shot into barges with drop bottoms 
and sunk in deep water. 



3 Water or compressed air injector jet suction. Dredger 
for sand or mud bottom. Has a pipe line to convey the 
material to the shore. 



4, 5 Submarine tube tunnel and mode of laying on prepared 
or pile foundation and afterwards covered with concrete in mass 
in form of a bank. 



6 Canal dredger, discharging on to a bank tip. 



7 Canal bank chain bucket dredger, travelling on a railway 
laid on the canal bank. 



8 Dolphin, a group of piles braced together used as a protection 

to a pier. 

9 Ground chain moorings and screws for harbour buoys. 
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216 CIVIL ENGINEEEING TYPES AND DEVICES. 



Section 40.— OPENING BRIDGES. 



1 Balanced lifting bridge for short spans. 



2 Rolling and lifting bridge, with balance weight for short 
spans. 



;!-4 Single swing bridge, supported on a strut frame fitted 
with rollers running on a curved rail on the bottom. 



5 Double balanced lifting bridge, with overhead fixed bridge 
to be used when the lower bridge is open to the river. 



6 Swing bridge on a turntable, carried by an air float. 

7 Lifting bridge, with winch gear, usually balanced. 



8 Double swing bridge on a central pier, giving two openings. 
When open it is protected from drifting vessels by dolphins or 
pile tenders. 
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9 Transporter bridge. 

10 Single swing bridge on a turntable. 

11 Double swing bridge on central caisson pier. 



12 Telescopic bridge at Queen's Ferry, Chester. The central 
opening span is balanced by weights and runs back on rollers 
under the floor of fixed side span. The central floor is hinged 
to swing arms and jEalls far enough to pass under the floor of 
the fixed span. 



13 Rolling bridge with lateral approach. 

14 Balanced lifting bridge. 



15 Double-leaf lifting bridge. The lifting beams have 
balance weights on their inner ends. 
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220 CIVIL ENGINEEEING TYPES AND DEVICES 



Section 41.— ROOFS. 

TIMBER ROOFS. 

1 Simple triangular truss with king rod (or post). 

2-3 Queen post trusses. 

4-5 Church roof trusses. 

6 Gothic arch truss. 

7-8 Church roof trusses. 

9-10 Arched roof trusses, framed and braced. 
11 Framed truss with arched laminated tie. 
12, 13 Laminated arch truss. 
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14, 15 Simple triangular trusses. 

16 High-pitch roof truss. 

17 Arched and framed truss with horizontal tie. 

18 Mansard truss. 

19 Truss with arched tie, ornanieiited. 

20 Framed truss with Gothic openwork spandrils. 

STEEL ROOFS. 

21 Arched T iron principal with horizontal rod tie. 

22 Simple triangular truss. 

23 Triangular truss with one bracing. 

24 Ditto with eight panels. 

25 Arched or bowstring truss with eight panels. 

26 Ditto with cambered tie-rod. 

27 Triangular truss with cambered tie-rod. 
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US Triangular truss, another form. 

■29, 30 Ditto with compound truss bracing. 

31 Arched corrugated sheet-iron roof, simple type. 

32 Compound triangular truss. 

33 Six panel triangular truss. 

3i Triangular roof in three bays with four supports. 

35 Braced segmental arch truss. 

36 Three hinge braced Gothic arch truss. 

37 Semicircular braced arch truss. 

38 Ditto. 

39 Triangular truss with counter- braced principals. 

40 Ditto with central headway. 
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41 Mansard type triangular truss. 

42-3 Station roof with elliptic tie and ventilator. 

44 Three-hinge roof. 

45 Double cantilever roof on single column. 

46 High-pitched roof with arched ties. 

47 Compound truss Mansard type. 

48 Ditto. 



49 Three-hinge compound truss with outside cantilevers as 
a station roof. 



50 Station roof with outside cantilevers. 



51-2 Cantilever roofs supported from a wall. 
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63 Station roof with outside cantilevers. 



54 Ditto with overhanging eaves. 



55 Roof formed of four triangular bays carried on parallel braced 
main girders. 



56 Triangular roof with cantilever eaves. 

57 Three-bay station roof on two columns. 



58 Station roof over two platforms carried on rolled girders 
reaching the entire width. 



59 Double platform station roof with central gutter supported 
on double columns. 



60 Station roof of central arched bay and two cantilevers. 



61 Factory or shed roof in several bays. The steep slopes are 
of glass and face the north to avoid sun -glare. 



62-3 Roof formed of one or more short spans placed transversely 
and carried on arched girders. 



64-5 Sections of ventilators with louvres. 
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66 Arched roof on rolled girder principals. 



67 Roof of two or more bays carried on longitudinal braced 
or plate girders. 



68 Arched station roof covered only over the platforms. 

69 Cast-iron three-bay platform roof on tvco columns. 

70 Platform roof of wood on two columns with central gutter. 

71 Triangular platform roof on double columns. 

72 Ditto on single column and wall. 

73-9 Platform roofs supported from walls. 



80 Theatre front pavement roof, usually of glass and highly 
ornamental. 
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232 CIVIL ENGINEEEING TYPES AND DEVICES. 



81-3 Cantilever platform roofs, steel framed. 



84-5 Typical details of a triangular truss framing and wall or 
column supports ; 85 is an elevation of a trussed purlin. (See 
also Sections 6 and 10.) 



86 Junction of principal and tie bar. 

87 Junction of tie bar and diagonals. 

88 Junction of principal, tie bar, and steel column. 

89 Section of iron and wood roof and gutter at support. 
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Section 42. — CONCRETE AND REINFORCED 
CONCRETE. 

1, 2 Section and elevation of square concrete pile re- 
inforced with four steel rods and horizontal ring ties. 

3, 4 Circular pile similarly reinforced. 

5, 6 Forms for circular and square piles. 

7-10 Iron rammers for " Compressol " piles. With No. 7 
a hole is made in the ground by repeated rammings, com- 
pressing the soil around the hole. Stones are then dropped 
in and rammed into the foot of the hole and the hole 
filled with concrete. 

11 Form (hinged together) for a square pile or column. 

12 Wall forms with various forms of ties. There are many 

kinds of ties of special make in use. 

13 Ditto showing insertion of wood bricks or fillets. 

14 Plan of angle or quoin forms. 

15, 16 Foundation bed of concrete for a building on concrete 
piles. 

17 Form for a square column. 

18-20 The "Kahn" trussed reinforcement bar for a main 
girder. 

21-2 Grooved bar to take splayed truss rods fixed in the 
grooves. 

23 Triangular wire mesh reinforcement. 

24 Corrugated bar for ditto. 



CONCEETE AND EEINFOECED CONCEETE. 



235 






1 

1 



xMC 



ll-*--Tl^,* 

' t ill! 

H-Cii 

'hi 
}]4l 




y. 




14- 



TSr 




^^:^^\\^^m^\^ 



r-^ r-, 1 16 

L.^ L.J 



1 




236 CIVIL ENGINEERING TYPES AND DEVICES. 



25-7 Type of forms for a floor, with joists and girders, sup- 
ported on columns ; all in reinforced concrete. 



28-80 Sections of reinforced concrete floors and joisting. 



31-4 Floor girder ; square section showing various styles of 
reinforcement. 



35 Reinforced concrete casing to the piles of a pier, subject to 
abrasion by sea beach. 



86 Concrete arch bridge, reinforced, with suspended temporary 
staging or forms. 



37 Another form of reinforced concrete arch bridge. 



38-9 Reinforced concrete arch and spandril bridge. The arch 
is in three ribs. 



40-4 Various types of notched and corrugated or twisted rein- 
forcement rods. 



45 Reinforced concrete column top with girder joists and 
floor. 
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238 CIVIL ENGINEERING TYPES AND DEVICES. 



46 Reinforced concrete roof arch and side walls, in whieli 
the thrust is taken hy anchored tie bars. 



47-8 Concrete slab partitions. 

49, 50 Reinforced retaining wall with toe and back buttresses. 

51 Another form of reinforced concrete retaining wall. 



52 Reinforced concrete battered retaining wall with long 
toe and projecting heel. 



53-4 Reinforced concrete hollow dam or weir with trans- 
verse partitions and openings. 



Prevention of freezing of concrete by additions of solutions 
of calcium chloride or common salt ; said to improve the 
concrete by rendering it more impermeable. 



Expanded steel is also extensively used for reinforcement 
of concrete in floors, roofs, partitions, walls, etc. 



Concrete hollow building blocks of various shapes are 
used instead of stone or brick for walls and partitions. 
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Section 43.— DAMS AND WEIRS. 

(See also Sections 29, 30.) 

1 Gerard " shutter dam, operated by a hydraulic ram. 

2 Fish pass. 

y Stoney ' sluices and dam with balanced rising sluice gates. 

I 

4 Balanced sliding dam or sluices. 

o, 6 Arched gravity dam in masonry or concrete. 

7 Drum weir, balanced by the water pressure. 

8 Earthen dam with puddle wall. (See Sections 44, 24, and 29.) 
9' Ditto with puddle face and pitched slope. 

10-12 Timber gravity dams. 

13, 14 Pitched stone dam and sluices. 

15 Irrigation weir with adjustable sluices and over-bridges. 

16 Bubble stone dam. 
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17 Standard type of concrete or masonry dam. 

18 Vertical wall dam, usually arched in plan as No. 22. 

19 Concrete spillway. 

20 Earthen spillway with puddle wall and pitched slopes. 
21-2 Plans of dams, straight and arched. 

23 Masonry dam with ruhble core or hearting. 

24 Series of dams to divide a stream into pools. 



Many rivers have been " canalized " by the construction of 
dams and locks with spillways or weirs for the overflow. 



Some large rivers, such as the Charles, at Boston, have 
been dockized by the construction of a dam with locks for 
shipping. 
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Section 44.— WATER SUPPLY. 

1 Reservoir wall of concrete with earth filling. 

2 Ditto with puddle wall and foundation. 

3 Reservoir wall faced with pitched stonework with puddle 

wall and earth bank. 

4 Filter bed lined with concrete and with puddle wall and 

foundation. The bed is formed of loose bricks covered with 
layers of sand and gravel. 

5 Elevated tank for water supply. 

6 Stand pipe to give an hydraulic head to the supply pipes. 
7, 8 Sections of covered reservoirs. 

9 Syphon supply main from a reservoir. 

10 Reservoir water tower and culvert, containing the service 

main, inlets, and valves, reached from the reservoir bank by 
a bridge. 

11 Hydraulic high-pressure accumulator weighted with cast- 

iron sections. These are sometimes substituted by a steel 
cylindrical case, loaded with ballast, etc. 

Hydraulic high-pressure water for lifts, etc., is supplied 
in special high-pressure mains in London, etc., at pressure of 
700 lb. per square inch. 

For details of pipes, valves, pumps, pumping-engines, and other 
plant see the Engineer's Sketch-book. 
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By GEORGE LIONEL LESTON. 

With 4 Lithographic Plates and 360 Illustrations. Large crown Svo. Cloth. 7s. 6d. 
Or on thin paper, leather, gilt edges, rounded corners, for pocket use. 12s. 6d. 

PRACTICAL SURVEYING 

A Text-book for Students preparing for Examinations or for Survey Work in 

the Colonies. 

By GEORGE W. USILL, A.M.Inst.C.E. 

,Tenth Edition. Thoroughly Revised and Enlarged. 

Ordinary Surveying — Surveying Instruments — Trigonometry required in Sur- 
veying — -Chain Surveying^Theodolite Surveying — Traversing — Town Surveying — 
Levelling — Contouring — Setting out Curves — Office Work — Land Quantities — 
Colonial Licensing Kegulations — Hypsometer Tables — Introduction to Tables of 
Natural Sines, etc. — Natural Sines and Co-sines — Natural Tangents and Co- 
tangents — Natural Secants and Co-secants. 



Second Edition. With about 260 Illustrations. Demy Svo. Cloth. Net 10s. 6d. 

SURVEYING AS PRACTISED BY CIVIL 
ENGINEERS AND SURVEYORS 

Including the Setting-out of Works for Construction and Surveys Abroad, with 

many Examples taken from Actual Practice. A Handbook for Use in the Field 

and the Office, intended also as a Textbook for Students. 

By JOHN WHITELAW. Jun., A.M.InstC.E., 

Author of " Points and CroBsimas ". 

Surveying with the Chain only — Surveying with the aid of Angular Instru- 
ments — Levelling — Adjustment of Instruments — Kailway (including Eoad) Surveys 
and Setting Out — Tacheometry or Stadia Surveying — Tunnel Alignment and 
Setting Out — Surveys for Water Supply Works — Hydrographioal or Marine 
.Surveying — -Astronomical Observations used in Surveying — Explanation of 
Astronomical Terms — Surveys Abroad in Jungle, Dense Forest, and Unmapped 
Open Country — Trigonometrical or Geodetic Surveys. 

' ' This work is written with admirable lucidity, and will certainly be found of dis- 
tinct value both to students and to those engaged in actual practice." — T}ie Builder. 
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PUBLICATIONS OF THE ENGINEERING STANDARDS COMMITTEE 

Messrs. CROSBY LOCKWOOD & SON, 
having been appointed Official Publisheks to the 
ENGINEERING STANDARDS COMMITTEE, 
beg to invite attention to this Selected List of the 
PubUcations issued by the Committee. 

1. British Standard Sections (9 lists). 
Included in No. 6. 
Angles, Equal and Unequal — Bulb Angles, 

Tees and Plates — Z and T Bars — Channels 

— Beams. 

Foolscap folio, sewed. Net Is. 

4. Properties of Standard Beams 

Included in No. 6. 

Demy 8vo, sewed. Net Is. 

6. Properties of British Standard Sections 

Diagrams and Definitions, Tables and Formulae. 

Demy 8vo. Cloth. Net 2s. 6d. 

12. Specification for Portland Cement 

Foolscap folio, sewed. Net 5s. 

15. Structural Steel for Bridges and General 
Building Construction 

Foolscap folio, sewed. Net 5s. 

20. British Standard Screw Threads 

Foolscap folio, sewed. Net 2s. 6d. 

21. British Standard Pipe Threads 

Foolscap folio, sewed. Net 2s. 6d. 
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Crosby Lockwood & Son's 



LIST OF WORKS 



ON 



CIVIL, MECHANICAL, 

MARINE AND ELECTRICAL 

ENGINEERING. 



A Complete Catalogue of NEW and STANDARD 
WORKS on MINING and COLLIERY WORK- 
ING ; ARCHITECTURE and BUILDING; The 
INDUSTRIAL ARTS, TRADES and MANU- 
FACTURES ; CHEMISTRY and CHEMICAL 
MANUFACTURES; AGRICULTURE, FARM- 
ING, GARDENING, AUCTIONEERING, LAND 
AGENCY, &c. Post Free on Application. 



LONDON : 
7, STATIONERS' HALL COURT, LUDGATE HILL, E.G. 

AND 

5, Broadway, Westminster, S.W. 
I914 



Messrs. CROSBY LOCKWOOD & SON beg to 
announce that they have been appointed Agents 
for the sale of the series of '- BOOKS FOB 
HOME STUDY," issued under the American 
School of Correspondence, Chicago. These books 
are both practical and scientific, written by 
experts whose experience and standing make 
them authorities on the subjects which they 
treat. A full descriptive list will be sent post 
free on application. 



LIST OF WORKS 

ON 

CIVIL, MECHANICAL, ELECTRICAL 
AND MARINE ENGINEERING. 



ACETYLENE, LIGHTING BY. Generators, Burners, and 
Electric Furnaces. By William E. Gibbs, M.E. With 66 Illustrations. 
Crown 8vo, cloth , ... js. 6d. 

AERIAL NAVIGATION. A Practical Handbook on the 
Construction of Dirigible Balloons, Aerostats, Aeroplanes, and Airships. 
By Frederick Walker, C.E., Associate Member of the Aeronautic 
Institute. Second Edition, thoroughly revised and enlarged. 176 pages. 
With 128 Illustrations. Crown Bvo, cloth Nei ss. 

AERIAL OR WIRE-ROPE WAYS. Their Construction 
and Management. By A. J. Wallis-Tayler, A.M.Inst.C.E. 254 
pages, with 155 Illustrations. Demy 8vo, cloth ... Net 7s. 6d. 

AERONAUTICS, PRACTICAL. An understandable Presenta- 
tion of Interesting and Essential Facts in Aeronautical Science. By 
Charles B. Hayward. With Introduction by Orville Wright. 769 
pages. Fully Illustrated. Medium 8vo, cloth Nei IS*- 

ALTERNATING CURRENTS, THE PRINCIPLES OF. 

For Students of Electrical Engineering. By E. T. Larner, A.I.E.E., 
of the Engineering Department, G.P.O., London. 144 pages, with 
69 Illustrations. Crown 8vo, cloth. , JVet 3s. 6d. 

ARMATURE WINDINGS OF DIRECT CURRENT 

DYNAMOS. Extension and Application of a General Winding Rule. 
By E. Arnold, Engineer, Assistant Professor in Electro-Technics and 
Machine Design at the Riga Polytechnic School. Translated from the 
original German by Francis B. de Gress, M.E., Chief of Testing 
Department, Crocker-Wheeler Copnpany. Medium 8vo, 120 pp., with 
Qver 140 Illustrations JVei 12s. 

AVIATION, THE ART OF. A Handbook upon Aeroplanes 
and their Engines, with Notes upon Propellers. By Robert W. A. 
Brewer, A.M.I.C.E., M.I.M.E., Fellow of the Society of Engineers 
(Gold Medallist), Member of the Institution of Automobile Engineers, 
author of " The Motor Car," Recently Manager to Mr. Grahame- White. 
Popular Edition. Demy 8vo, cloth, 294 pages, with Illustrations and 
Dimensioned Drawings Net 5s. 

AVIATION POCKET BOOK FOR I9I4. Containing the 
Theory and Design of the Aeroplane, Structural Material, Examples of 
Actual Machines, Meteorological Data, Military Information and 
Signalling, &c., &c. By R. Borlase Matthews, A.M.I. C.E., M.I.E.E., 
Member of the Aero Club. 180 pages. Fully Illustrated. Fcap. 8vo. 

Net 3S. 6d. 

AVIATION. See also Flying Machines. 

BALLOONS — MODEL BALLOONS AND FLYING 

MACHINES, with a Short Account of the Progress of Aviation. By 
J. H. Alexander, M.B., A.I.E.E., Associate of the Scottish Aero- 
nautical Society. 136 pages, with 46 Illustrations, and five sheets of 
Working Drawings. Crown 8vo, cloth Net 3s. 6d. 
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BEAMS. EXPERIMENTS ON THEIR FLEXURE. 

Resulting in the Discovery of New Laws of Failure by Buckling. J3y 

Albert E. Gut. Medium 8vo, cloth ^ ^1' 

BLAST FURNACE CALCULATIONS AND TABLES 

FOR FURNACE MANAGERS AND ENGINEERS. Containing 
Rules and Formula for Finding the Dimensions and Output Capacity of 
any Furnace, as well as the regular Outfit of Stoves, Heating Surface, 
Volume of Air, Tuyere Area, &c., per ton of Iron per day of 34 hours. 

By John L. Stevenson. Fcap. 8vo, leather Net ss. 

BOILER AND FACTORY CHIMNEYS. Their Draught- 
Power and Stability. With a chapter on " Lightning Conductors. By 
Robert Wilson, A.I.C.E., author of "A Treatise on Steam Boilers, 

etc. Crown 8vo, cloth 3s. 6d. 

BOILER CONSTRUCTION. A Practical Handbook for 
Engineers, Boiler-Makers, and Steam Users. Containing a large 
Collection of Rules and Data relating to Recent Practice in the 
Design, Construction, and Working of all Kinds of Stationary, Loco- 
motive, and Marine Steam-Boilers. By Walter S. Hutton, Civil and 
Mechanical Engineer. With upwards of 500 Illustrations. Fourth 
Edition, carefully Revised and Enlarged. Medium 8vo, over 680 pages, 

cloth, strongly bound ••• i8s. 

Heat, Radiation, and Conduction— Non-Conducting Materials and Coverings for 
Steam-Boilees— Composition, Calorific-Power and Evaporative-Power of Fuels— Com- 
bustion, Firing Steam-Boilers, Products of Combustion, etc.— Chimneys for Stkam- 
Boilers— Steam-Blast— Forced-Draught— Feed-Watbr—Effect of Heat on Water- 
Expansion of Water by Heat — Weight of Water at different Temperatures — Convec- 
tion — Circulation — Evaporation — Properties of Saturated Steam — Evaporative Power 
OF Boilers— Priming, etc.— Water-Heating-Surfaces of Steam-Boilers— Transmission of 
Heat — Smo^e-Tubes — Evaporative Power and Efficiency of Boilers — ^Water-Capacity 
AND Steam-Capacitv OF BoiLERS— FiRe-Grates, Fire-Bridces, and Fire-Baes — Power of 
Boilers — Cylindrical Shells and Furnace-Tubes of Boilers, etc. — Tests of Materials — 
Strength and Weight of Boiler-Plates — Effect of Temperature on Metals — Rivet- 
Holes — Rivets — Riveted-Joints of Steam-Boilers — Caulking — Ends of Cylindrical- 
Shells— Stays for Boilers, etc. — Steam-Generators — Description and Proportions of 
Cornish, Lancashire, and other Types of Stationary Boilers — Boiler-Setting — Multi- 
tubular, Locomotive, Portable, Marine, Vertical, and Water-Tube Boilers — Super- 
heaters — Cost of Steam Production — Furnaces for Refuse-Fuels — Destructors, etc — 
Safety-Valves— Steam-Pipes— ^top- Valves and other Mountings for Boilers — Feed- 
pumps — Steam-Pumps — Feed-Water Consumption— Injectors — Incrustation and Corrosion 
— Feed-Water Heaters — Evaporators — Testing Boilers — Evaporative Performances of 
Steam Boilers ; Steam-Boiler Explosions, etc. 

BOILERMAKER'S ASSISTANT. In Drawing, Templating, 
and Calculating Boiler Work, etc. By J. Courtney, Practical 
Boiler-Maker. Edited by D. K. Clark, C.E. Eighth Edition. 
Crown 8vo, cloth as. 

BOILERMAKER'S READY RECKONER. With Examples 

of Practical Geometry and Templating for the Use of Platers, Smiths, 
and Riveters. By John Courtney. Edited by D. K. Clark, 
M.Inst.C.E Crown 8vo, cloth 45. 

BOILERMAKER'S READY RECKONER AND ASSIS- 

TANT, being the two previous mentioned volumes bound together in 
one volume. With Examples of Practical Geometry and Templating for 
the Use of Platers, Smiths, and Riveters. By John COURTNEY, Edited 
by D. K. Clark, M.Inst.C.E. Fifth Edition, 480 pp., with 140 Illustra- 
tions. Crown 8vo, half bound 7s. 

BOILER MAKING AND PLATING. A Practical Handbook 
for Workshop Operations, including an Appendix of Tables. By Joseph 
G. Horner, A.M.I. M.E. Second Edition thoroughly Revised and 
Enlarged. 380 pp. with 351 Illustrations. Large Crown 8vo, cloth. Net^s 
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BOILERS. Their Strength, Construction, and Economical Working. 
By R. Wilson, C.E. Fifth Edition. i2mo, cloth 6s. 

BOILERS, ECONOMISERS AND SUPERHEATERS (THE 

HEATING POWER OF). By Robert H. Smith, Assoc.M.l.C.E., 
M.I.M.B., M.I.E.E., Em. Prof, of Engineering. About 120 pages, with 
Illustrations. Demy 8vo. '. In Preparation. Price about Net 7s. 6d. 

BOILERS-MODERN STEAM BOILERS: THE LAN- 

CASHIBIE BOILER, A Practical Manual for Owners and Users of 
Steam Boilers generally. By W. D. Wansbroijgh, Author of "The 
Portable Steam Engine." 186 pp. with 1 17 Illustrations. Demy 8vo, cloth. 

Net 45. <Sd. 

BRIDGE CONSTRUCTION IN CAST AND WROUGHT 

IRON. A Complete and Practical Treatise on, including Iron Founda- 
tions. In Three Parts. — Theoretical, Practical, and Descriptive. By 
William Humber, A.M.InstCE., and M.Inst.M.E. Third Edition, 
revised and much improved, with 115 Double Plates (20 of which now 
first appear in this edition), and numerous Additions to the Text. In 3 
vols., imp. 4to, half-bound in morocco Net -t^ \6s. 6A. 

BRIDGES AND VIADUCTS, IRON AND STEEL. A 

Practical Treatise upon their Construction. For the Use of Engineers, 
Draughtsmen, and Students. By Francis Campin, C.E. Crown 8vo, 
cloth 3S. 6d. 

BRIDGES (IRON) OF MODERATE SPAN: Their Con- 

i struction and Erection. By H. W. Pendred. With 40 Illustrations. 

Crown 8vo, cloth 2s. 

BRIDGES (OBLIQUE). A Practical and Theoretical Essay. 
With 13 large Plates. By the late George Watson Buck, M.lnst.C.E. 
Fourth Edition, revised by his Son, J. H. Watson Buck, M.lnst.C.E. ; 
and with the addition of Description to Diagrams for Facilitating the 
Construction of Oblique Bridges, by W. H. Barlow, M.lnst.C.E. Royal 
8vo, cloth I2S. 

BRIDGES, TUBULAR AND OTHER IRON GIRDER. 

Describing the Britannia and Conway Tubular Bridges. With a Sketch 
of Iron Bridges, Etc. By G. D. Dempsey, C.E, Crown 8vo, cloth 2s. 

CALCULATOR (NUMBER, WEIGHT AND FRAC- 

TIONAL). Containing upwards of 250,000 Separate Calculations, show- 
ing at a Glance the Value at 422 Different Rates, ranging from Jgth of a 
Penny to 20J. each, or per cwt, and £1.0 per ton, of any number of 
articles consecutively, from i to 470. Any number of cwts., qrs., and lbs., 
from I cwt. to 470 cwts. Any number of tons, cwts., qrs., and lbs., from 
I to 1,000 tons. By WILLIAM Chadwick, Public Accountant. Fifth 
Edition, Revised and Improved. 8vo, strongly bound i8s. 

CALCULATOR (WEIGHT). Being a Series of Tables upon a 
New and Comprehensive Plan, exhibiting at one Reference the exact 
Value of any Weight from i lb. to 15 tons, at 300 Progressive Rates, 
from \d. to i68j. per cwt., and containing i86j0oo Direct Answers, which, 
with their Combinations, consisting of a single addition (mostly to be 
performed at sight), will afford an aggregate of 10,266,000 Answers ; the 
whole being calculated and designed to ensure correctness and promote 
despatch. By Henry Harben, Accountant. Sixth Edition, carefully 
Corrected. Royal 8vo, strongly half-bound £1 5s. 

CALCULATOR. See also Public Works Calculator. 
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CARBURATION : IN THEORY AND PRACTICE. 

including a Criticism of Carburettor Development. A Manual ot 
Reference for Automobile Engineers and Owners. By Robert W. A. 
Brewer, A.M.Inst.C.E., Author of "Motor Car Construction. 262pp., 
with 70 Illustrations. Demy 8vo, cloth. Net 5s. 

CHAIN CABLES AND CHAINS. Comprising Sizes and 
Curves of Links, Studs, Etc., Iron for Cables and Chams, Cham Cable 
and Chain Making, Forming and Welding Links, Strength of Cables and 
Chains, Certificates for Cables, Marking Cables, Prices of Cham Cables 
and Chains, Etc., Etc. By THOMAS W. Traill, F.E.R.N., M.Inst.C.E., 
Engineer-Surveyor-in-Chief, Board of Trade, etc. With numerous Tables, 
Illustrations, and Lithographic Drawings. Folio, cloth ... fa 2S. 

CIVIL ENGINEERING. By Henry Law, M.Inst.C.E. Includ- 
ing a Treatise on Hydraulic Engineering by G. R. Burnell, M.Inst. C.E. 
Seventh Edition, Revised, with Large Additions on Recent Practice by 
D. Kinnear Clark. M.Inst.C.E. Crown 8vo, cloth ... 6s. 6d. 

COKE— MODERN COKING PRACTICE. Including the 
Analysis of Materials and Products, A handbook for those engaged 
or interested in Coke Manufacture with recovery of Bye-Products. By 
T. H, Byrom, F.I.C, F.C.S., Mem. Soc. Chem. Industry ; Chief Chemist 
to the Wigan Coal and Iron Co. ; Author of " The Physics and Chemistry 
of Mining"; and J. E. Christopher, Mem. Soc. Chem. Industry. 
168 pp., with numerous Illustrations. ■ Demy 8vo, cloth. Net 8s. 6d. 

COMPRESSED AIR WORK AND DIVING. A Handbook 
for Engineers, comprising Deep Water Diving and the use of Compressed 
Air for- Sinking Caissons and Cylinders and for Driving Subaqueous 
Tunnels. By G. W. M. Boycott, Assoc. M.Inst.C.E. With numerous 
Plates and other Illustrations. Medium 8vo, cloth. ... A'et lOB. 6A. 
Stage Decompression — The Common Diving Dress and Helmet — Rouquayrol- 

De'nayrouze ApPARATtis— Fleuss Dress — The Diving Bell — Pumps — Pneumatic Caissons 

AND Cylinders — Tunnelling — Blackwall and Rotherhithe Tunnels — East River 

Tunnels, New York — Rock Blasting — Air Compressors. 

CONTINUOUS RAILWAY BRAKES. A Practical Treatise 
on the several Systems in Use in the United Kingdom, their Construction 
and Performance. By M. Reynolds. 8vo, cloth ps. 

CRANES, the Construction of, and other Machinery for Raising 
Heavy Bodies for the Erection of Buildings, Etc. By J. Glynn, F.R.S. 
Crown 8vo, cloth is. 6d. 

CURVES. TABLES OF TANGENTIAL ANGLES AND 

MULTIPLES. For Setting-out Curves from 5 to 200 Radius. By 
A. Beazeley, M.InstC.E. Seventh Edition, Revised. With an 
Appendix on the use of the Tables for Measuring up Curves. Printed 
on 50 Cards, and sold in a cloth box, waistcoat-pocket size... 3s. 6d. 

DIESEL OR SLOW-COMBUSTION OIL ENGINE. A 

Practical Treatise on the Design and Construction of the Diesel Engine 
for the Use of Draughtsmen, Students, and others. By G. James Wells, 
Wh.Sc, A.M.Inst.C.E., M.I.Mech.E., and A. J. Wai.LTS-Tayler, C.E., 
A.M.Inst.C.E., Author of "Refrigeration, Cold Storage, and Ice- 
Making," &c. Second Edition, Revised. 304 pp., with 130 Illus- 
trations. Demy 8vo, cloth. ... ... \Nearfy Ready. Net 7S. 6d. 

DRAINAGE OF LANDS, TOWNS AND BUILDINGS. 

By G. D. Dempsey, C.E. Revised, with Large Additions on Recent 
Practice in Drainage Engineering by D. Kinnear Clark, M.InstC.E. 
Fourth Edition. Crown Bvo, cloth 4s. 6d. 
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DREDGES AND DREDGING. By Charles Prelini, Author 
off Earth and Rock Excavation," " Tunnelling," &c. 290 pp., with 82 
Illustrations. Royal 8vo, cloth Net 12s. 6d. 

DRYING MACHINERY AND PRACTICE. A Handbook 

on the Theory and Practice of Drying and Desiccating, with Classified 
Description of Installations, Machinery, and Apparatus, including also 
a Glossary of Technical Terms and Bibliography. By Thomas G. 
Marlow, Grinding, Drying, and Separating Machinery Specialist. 
346 pages, with 174 Illustrations, and numerous tables. Medium 8vo, 
cloth , Net I2S. 6d. 

DYNAMIC ELECTRICITY AND MAGNETISM, ELE- 
MENTS OF. A Handbook for Students and Electrical Engineers. 
By Philip Atkinson, A.M., Ph.D. Crown 8vo, cloth, 417 pp., with 
120 Illustrations los. 6d. 

DYNAMO BUILDING. HOW TO MAKE A DYNAMO. 

A Practical Treatise for Amateurs. By A. Crofts. Crown 8vo, cloth, ts. 

DYNAMO ELECTRIC MACHINERY. Its Construction, 
Design and Operation. In Two Volumes (Sold separately). 

Vol. I.— DIRECT CURRENT MACHINES. By Samuel Sheldon, 
A.M., Ph.D., and Erich Hausmann, B.S., E.E. Eighth Edition, 
completely rewritten. Large crown Bvo, .cloth. 338 pp., 210 Illustrations. 

Net I as. 

Vol. II.— ALTERNATING CURRENT MACHINES. By Samuel 
Sheldon, A.M., Ph.D., and Hobart Mason, B.S., E.E., and Erich 
Hausmann, B.S., E.E. Eighth Edition, Completely Rewritten. Large 
crown 8vo, cloth. 366 pp., with 236 Illustrations Net \2s. 

DYNAMO MANAGEMENT. A Handybook of Theory and 
Practice. For the use of Mechanics, Engineers, Students, and others 
in charge of Dynamos. By G. W. Lummis-Paterson, Electrical 
Engineer. Fourth Edition, Revised and Enlarged. 300 pp., with 117 
Illustrations. Crown 8 vo, cloth Net 4s. 6A. 

DYNAMO, MOTOR. AND SWITCHBOARD CIRCUITS 

FOR ELECTRICAL ENGINEERS. A Practical Book dealing with 
the subject of Direct, Alternating, and Polyphase Currents. By 
Wm. R. Bowker, Consulting Electrical and Street Railway Engineer, 
Prof, of Physics in the University of Southern California. Second 
Edition, Revised. Medium 8vo, cloth. With Diagrams... Net 7s. 6d. 

DYNAMOS (ALTERNATING AND DIRECT CUR- 
RENT). A Text-book on their Construction for Students, Engineer- 
Constructors and Electricians-in-Charge. By Tyson Sewell,A.M.I.E.E., 
Lecttirer and Demonstrator in Electrical Engineering at the Polytechnic, 
Regent Street. 328 pp., with over 230 Illustrations. Large crown 8vo, 
cloth ■ Net 7s. 6d. 

EARTHWORK DIAGRAMS. These Diagrams or Scales have 
been designed with the intention of reducing the labour connected with 
the computation of earthwork quantities, and especially those of railways 
and roads. By R. A. Erskine-Murray, A.M,Inst.C.E., and Y. D. 
KiRTON, A.M.Can.Soc.C.E. On a sheet in a roll, net 5s., or mounted 
on card, net 7s. 6d. 

EARTHWORK MANUAL. By Alex. J. Graham, CE. With 
numerous Diagrams. Second Edition. i8mo, cloth ... 2S. 6d. 
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EARTHWORK TABLES. Showing the Contents in Cubic Yards 
of Embankments, Cuttings, &c., of Heights or Depths up to an average 
ofSofeet. ByJ.BROADBENT, C.E.,andF.CAMPlN. Crown 8vo, cloth. 5s. 

EARTHWORK TABLES, HANDY GENERAL. Giving 

the Contents in Cubic Yards of Centre and Slopes of Cuttmgs and 
Embankments from 3 inches to 80 feet in Depth or Height, for use with 
either 66 feet Chain or 100 feet Chain. By J. H. Watson Buck, 
M.InstCE. On a Sheet mounted in cloth case zs. 6d. 

ELECTRIC LIGHT. Its Production and Use. By J. W. Urquhart. 
Crown 8vo, cloth ^B. 6A. 

ELECTRIC LIGHT FITTING. A Handbook for Working 
Electrical Engineers. By J. W. Urquhart. Crown 8vo, cloth 5s. 

ELECTRIC LIGHT FOR COUNTRY HOUSES. A Prac- 
tical Handbook, including Particulars of the Cost of Plant and Working. 
By J. H. Knight. Crown 8vo, wrapper is. 

ELECTRIC LIGHTERS AND STARTERS FOR AUTO- 
CARS. A Review of the most modern methods of Motor Car Lighting 
and Starting, with useful hints and suggestions for Installation, Control 
and Maintenance (based on articles that originally appeared in the 
" South African Motorist)." By Harold H. U. Cross, Author of " Care 
and Management of Ignition Accumulators," etc. Crown 8vo, cloth, 
with numerous illustrations [Just Published. Net 3s. 6A. 

ELECTRIC LIGHTING. By Alan A. Campbell Swinton, 
M.InstCE., M.I.E.E. Crown 8vo, cloth is. 6d. 

ELECTRIC LIGHTING AND HEATING. A POCKET- 

BOOK. Comprising useful Formulae, Tables, Data, and Particulars 
of Apparatus and Appliances for the Use of Central Station Engineers, 
Contractors, and Engineers-in-Charge. By Sydney F. Walker, R.N. 
Fcap. 8vo, 448 pp., 270 Diagrams, and 240 Tables ... Net 7S. 6d. 

ELECTRIC MOTORS: THEIR ACTION, CONTROL, 

AND APPLICATION. By Francis B. Crocker, E.M., Ph.D., 
Professor of Electrical Engineering, Columbia University ; Past Pres. 
A.I.E.E. ; Mem. British Inst. E.E. ; and M. Arendt, E.E., Assistant 
Professor of Electrical Engineering, Columbia University; Mem. A.I.E.E 
297 pages, 158 Illustrations. Medium 8vo, cloth ... Net 10s. 6A. 

ELECTRIC POWER CONDUCTORS. By Wm. A. Del Mar, 
A.C.G.I., Assoc. Mem. A.I.E.E., Assoc. I. E.E. Large crown 8vo, cloth. 
336 pages, with numerous illustrations. Net as. 

ELECTRIC POWER CONDUCTORS :— CONDUCTORS 

FOR ELECTRICAL DISTRIBUTION, their Materials and Manufac- 
ture. The Calculation of Circuits, Pole-line Construction, Under- 
ground Working, and other Uses. By F. A. C. Perrine, A.M., D.Sc, 
Mem.Am.Inst.E.E. Second Edition, Revised. Medium 8vo, 300 pp., 
fully illustrated Net ibs 

ELECTRIC POWER STATIONS. By Professor Kungenberg! 
Enghsh Edition. ... In Preparation. Price about A''^/ 12s. 6d 

ELECTRIC SHIP-LIGHTING. A Handbook on the Practical 
Fitting and Running of Ship's Electrical Plant. By J. W. Urquhart. 
Fourth Edition, Revised and Enlarged. 365 pages, with 90 Illustrations'. 
Crown 8vo, cloth 7s aa 

ELECTRIC TRACTION AND TRANSMISSION ENGI- 
NEERING. By S. Sheldon, A.M., Ph.D., and E. Hausmann, E.E. 
317 pp., 127 Illustrations. Large crown 8vo, cloth ifet 12s. 
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ELECTRIC WIREMEN'S WORK. A Text-book in three 
sections, suitable for Installation Inspectors, Electricians, Wiremen, 
Students, and others engaged in the Electrical Trades. By J. H. 
Havelock, A.M.I.E.E., Head of the Electrical Engineering Depart- 
ment, Chatham (Gillingham) Technical Institute. 340 pages, fully 
Illustrated with numerous Tables. Crown 8vo, cloth, \just Published. 

Net ss. 

ELECTRIC WIRING, DIAGRAMS AND SWITCH- 
BOARDS. By Newton Harrison, E.E., Instructor of Electrical 
Engineering in the Newark Technical School. Crown 8vo, cloth. Nei 5s. 

ELECTRICAL AND MAGNETIC CALCULATIONS. 

For the use of Electrical Engineers and Artisans, Teachers, Students, 
and all others interested in the Theory and Application of Electricity and 
Magnetism. By A. A. Atkinson, M.S., Professor of Physics and 
Electricity in Ohio University, Athens, Ohio. Crown 8vo, cloth Net ps. 

ELECTRICAL CALCULATIONS (ELEMENTARY). A 

Manual of Simple Engineering Mathematics, covering the whole field 
of Direct Current Calculations, the Basis of Alternating Current 
Mathematics, Networks and Typical Cases of Circuits, with Appendices 
on Special Subjects. By T. O'CONOR Sloane, A.M., E.M., Ph.D., 
Author of " The Standard Electrical Dictionary." Large Crown 8vo, 

cloth, 314 pp. with Diagrams , ... Nei gs. 

ELECTRICAL DICTIONARY. A Popular Encyclopsedia of 
Words and Terms used in the Practice of Electrical Engineering. 
By T. O'CONOR Sloane, A.M., E.M., Ph.D. Fourth Edition, with 
Appendix. 690 pages and nearly 400 Illustrations. Large Crown 8vo, 
cloth Nei 7s. 6d. 

ELECTRICAL ENGINEERING. A First-Year's Course for 
Students. By Tyson Sewell, A.M.I.E.E., Lecturer and Demonstrator 
in Electrical Engineering at the Polytechnic, Regent Street, London. 
Fifth Edition, Thoroughly Revised. Large Crown 8vo, cloth. 465 pp., 

with 277 Illustrations Nei gs. 

Ohm's Law — Units Employed in Electrical Engineering — Series and Parallel 

ClRCUITS^^URRENT DENSITY AND POTENTIAL DrOP IN THE CIRCUIT — THE HeaTING EFFECT 

OF THE Electric Current — The Magnetic Effect of an Electric Current — The 
Magnetisation of Iron — Electro Chemistry — Primary Batteries — Accumulators — 
Indicating Instruments — Ammeters, Voltmeters, Ohmmeters — Electricity Supply 
Meters — Measuring Instruments, and the Measurement of Electrical Resistance — 
Measurement of Potential Difference, Capacity, Current Strength, and Perme- 
ability — Arc Lamps — Incandescent Lamps — Manufacture and Installation — Photo- 
metry — The Continuous Current Dynamo — Direct Current Motors — ^Alternating 
Currents — Transformers, Alternators, Synchronous Motors— Polyphase Working — 
Appendix I., The Three Wire System — Appendix II., Questions and Answers. 

ELECTRICAL ENGINEERING (ELEMENTARY). In 

Theory and Practice. A Class Book for Junior and Senior Students and 
Working Electricians. By J. H. Alexander. With nearly 200 Illustra- 
tions. Crown 8vo, cloth 7V<?^ 3s- 6d. 

Fundamental Principles — Electrical Currents — Solenoid Coils, Galvanometers. 
Volt-Meters — Measuring Instruments — Alternating Currents — Dynamo Electric 
Machines — Continuous Current Dynamos — Induction, Static Transformers, Converters- 
Motors — Primary and Storage Cells— Arc Lamps — Incandescent Lamps — Switches, 
Fuses, etc. — Conductors and Cables — Electrical Energy Meters — Specifications — 
Generation and Transmission of Electrical Energy— Generating Stations. 

ELECTRICAL ENGINEERING, GENERAL LECTURES 

ON. By C. Proteus Steinmetz, A.M., Ph.D. Third edition, com- 
piled and edited by J. Leroy Hayden. 284 pages, with Diagrams. 

Medium 8vo, cloth Nei 88. 6d. 

ELECTRICAL ENGINEERING. See Alternating Currents, 
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ELECTRICAL TRANSMISSION OF ENERGY. A 

Manual for the Design of Electrical Circuits. By Arthur Vaughan 
Abbott, C.E., Member American Institute of Electrical Engineers, 
etc. Fifth Edition, Rewritten and Enlarged, with numerous Tables, 
Plates, and other Illustrations. Royal 8vo, 700 pages. Strongly bound 
in cloth Net ms. 

ELECTRICAL TRANSMISSION OF ENERGY— THREE 

PHASE TRANSMISSION. A Practical Treatise on the Economic 
Conditions governing the Transmission of Electric Energy by Under- 
ground and Overhead Conductors. By William Brew, M.I.E.E., Late 
Chief Expert Assistant, Dublin Corporation Electricity Supply. Second 
Edition, Revised. 186 pp., with 83 Illustrations. Demy 8vo, cloth. 

[Just Published. Net 7s. 6d. 

ELECTRICITY AS APPLIED TO MINING. By Arnold 

LUPTON, M.Inst.C.E., M.I.Mech.E., M.I.E.E., late Professor of Coal 

Mining at the Yorkshire College, Victoria University ; G. D. Aspinall 

Parr, M.I.E.E., A.M.I. Mech.E., Head of the Electrical Engineering 

Department, Yorkshire College, Victoria University ; and Herbert 

Perkin, M.I.M.E., Assistant Lecturer in the Mining Department of the 

Yorkshire College, Victoria University. Second Edition, Revised and 

Enlarged, medium 8vo, cloth, 300 pp.,with about 170 Illustrations. Net 12s. 

Introductory — Dynamic Electricity — Driving of the Dynamo — The Steam Turbine — 

Distribution of Electrical Energy — Starting and Stopping Electrical Generators and 

Motors — Electric Cables — Central Electrical Plants — Electricity Applied to 

Pumping and Hauling — Electricity Applied to Coal Cutting — Typical Electric Plants 

recently Erected — Electric Lighting by Arc and Glow Lamps — Miscellaneous Applica. 

tions of Electricity — Electricity as Compared with other Modes of Transmitting 

Power — Dangeks of Electricity. 

ELECTRICITY IN FACTORIES AND WORKSHOPS : 

ITS COST AND CONVENIENCE. A Handybook for Power 
Producers and Power Users. By A. P. Haslam, M.I.E.E. 328 pp., with 
numerous Illustrations. Large crown 8vo, cloth Net js. 6d. 

The Electric Motor and Its Accessories — The Direct Current Motor— The 
Alternating Current Motor— The Starting and Speed Regulation of Electric 
Motors— The Rating and Efficiency of Electric Motors— The Provision of Electric 
Energy— The Cost of Energy as Affected by Conditions of Working— The Question 
for the Small Power User— Independent Generating Plant,s— Oil and Gas Engine 
Plants— Independent Generating Plants— Steam Plants— Power Station Tariffs— The 
Applications of Electric Power— The Use of Electric Power in Textile Factories- 
Electric Power in Printing Works— The USe of Electric Power in Engineering 
Workshops— Miscellaneous Applications of Electric Power — The Installation of 
Electric Motors— The Lighting of Industrial Establishments. 

ELECTRICITY. POWER TRANSMITTED BY, AND 

APPLIED BY THE ELECTRIC MOTOR, including Electric Railway 
Construction. By Philip Atkinson, A.M., Ph.D., author of " Elements 
of Static Electricity." Fourth Edition, Enlarged, Crown 8vo, cloth, 
224 pp., with over go illustrations Net 9s. 

ELECTRO-PLATING AND ELECTRO-REFINING OF 

METALS. Being a new edition of Alexander Watt's " Electro-De- 
position," Revised and Largely Re-written by Arnold Philip 
Assoc. R.S.M., B.Sc., A.I.E.E., F.I.C., Principal Assistant to the' 
Admiralty Chemist, formerly Chief Chemist to the Engineering Depart- 
ments of the India Office. Second Edition, Revised. 700 pp., with nu- 
merous Illustrations, Large Cr. 8vo, cloth Net i2s. 6d. 
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ENGINEERING DRAWING. A WORKMAN'S 

MANUAL. By John Maxton. Crown 8vo, cloth ... 3s. 6d. 

ENGINEERING ESTIMATES. COSTS, & ACCOUNTS. 

A Guide to Commercial Engineering. With numerous examples of 
Estimates and Costs of Millwright Work, Miscellaneous Productions, 
Steam Engines and Steam Boilers ; and a Section on the Preparation of 
Costs Accounts. By A General Manager. Third Edition. Revised 
and Corrected. 276 pages. 8vo, cloth .-.. Net -js. 6A. 

ENGINEERING PROGRESS (1863-6). By Wm. Humber, 

A.M.Inst.C.E. Complete in Four Vols. Containing 148 Double Plates, 
with Portraits and Descriptive Letterpress. Imperial 4to, half morocco. 
Price, complete, £12 12s. ; or sold separately at £3 3s. per Volume. 

ENGINEER'S AND MILLWRIGHT'S ASSISTANT, A 

Collection of Useful Tables, Rules, and Data. By William Templeton. 

Eighth Edition, with Additions. iSmo, cloth 2S. 6d. 

ENGINEER'S HANDBOOK. A Practical Treatise on Modern 
Engines and Boilers, Marine, Locomotive, and Stationary. And contain- 
ing a large collection of Rules and Practical Data relating to Recent 
Practice in Designing and Constructing all kinds of Engines, Boilers, and 
other Engineering work. The whole constituting a comprehensive Key 
to the Board of Trade and other Examinations for Certificates of Com- 
petency in Modern Mechanical Engineering. By Walter S. Hutton, 
Civil and Mechanical Engineer, Author of " The Works' Manager's 
Handbook for Engineers," etc. Seventh Edition, Revised and Enlarged. 
576 pp., with 43oIllustrations. Med. 8vo, cloth i8s. 

ENGINEER'S, MECHANIC'S, ARCHITECT'S, 

BUILDER'S, ETC., TABLES AND MEMORANDA. Selected and 
Arranged by Francis Smith. Seventh Edition, Revised, including 
Electrical Tables, Formula., and Memoranda. Waistcoat-pocket 
size, limp leather is. 6d. 

ENGINEER'S POCKET BOOK. See Mechanical Engineer's 
Pocket Book. 

ENGINEER'S YEAR-BOOK FOR 1914. Comprising For- 
mulffi. Rules, Tables, Data and Memoranda. Forming a Compendium 
of the Modern Practice of Civil, Mechanical, Electrical, Marine, Gas, and 
Mine Engineering. By H. R. Kempe, M.Inst.C.E., M.I.Mech.E., 
M.I.E.E., Consulting Engineer; Electrician to the British Post Office 
(1907-1912), formerly Principal Staff Engineer of the Engineer-in- Chiefs 
Office, General Post Office, London, with the collaboration of eminent 
Specialists. 1,600 pages. With 1,250 Illustrations, specially Engraved 
for the work. Crown 8vo, leather. \ Published Annually. 15s. 

List of Contributors: — H. N. Allott, M.TnstC.E. (The Construction of Engineering 
Workshops) ; W. Valentine Ball, M.A., Barrister-at-Law (The Law aflfecting Engineers) ; 
Wm. H. Booth, F.G.S., M.Am.Soc.C.E. (Steam Engines and Boilers, Fuels, Pumps, Cotton 
Mills, Cranes, Water Softening, Well-Sinking, etc.) ; G. A. Burls, M.Inst.C.E. (Internal Combustion 
Engines, Motor Cars, and Aeroplanes); Prof. C. A. Carus- Wilson, M.A., M.I. E.E., A.M.Inst.C.E. 
(Electrical Engineering); A. P. Chalkley, B.Sc, A.M.Inst.C.E. (Marine Diesel Engines); 
Brysson Cunningham, B.E., A.M.Inst.C.E. (Harbour and Dock Engineering) ; Alex. Drew, 
M.I.Mech.E., M.C.I. (Reinforced Concrete Construction) ; Prof. T. Claxton Fidler, M.Insl.CE. 
(Beams, Girders, Bridges, and Joists); H. L. Guv, A.M.I.C.E. (Steam Turbine Practice); 
Percy A. Hillhouse, B.Sc, M.I.N. A. (Naval Architecture and Marine Engineering) ; W. Howard- 
Smith, A.M.Inst.C.E. (Tramways, Railways); Newton B. Knox, E.M., M.l.M.M. (Metalliferous 
Mining and Mining Machinery) ; Prof. Vivian B Lewes, F.I.C, F.C.S. (Acetylene Gas audits 
Applications) ; Prof. Henry Louis, D.Sc, A.R.S.M., M.I.C.E. (Coal and General Mining); 
R. Fairfax Middleton, A.M.Inst.C.E. (Waterworks Engineering); Henry O'Connor, 
F.R.S.Edin., A.M.Inst.C.E. (Gas and Gas Works) ; Recinald A. Ryves, A.M.Inst.CE. (Roads 
and Streets); E. J. Silcock, M.Inst.C.E., F.G.S., F.S.I. (Sewerage, Sewage Disposal, and House 
Drainage); Fred Simpson, A.M.Inst.C.E. (Refrigeration, Ice-Making, and Cold Storage); The 
Engineers and Carriage Superintendents of the principal British Railways (Locomotives 
ahd Rolling Stock ; Permanent-Way Plant, etc. 
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ENGINEMAN'S POCKET COMPANION, and Practical 
Educator for Enginemen, Boiler Attendants, and Mechanics. By 
Michael Reynolds. With 45 Illustrations and numerous Diagrams. 
Fifth Edition. Royal i8mo, strongly bound for pocket wear zs. 6d. 

EXCAVATION (EARTH AND ROCK). A Practical 
Treatise, by Charles Prelini, C.E. 365 pp., with Tables, many 
Diagrams and Engravings. Royal 8vo, cloth Net 1 6s. 

FACTORY ACCOUNTS. Their Principles and Practice. A 
Handbook for Accountants and Manufacturers. By E. Garcke and 
J. M. Fells. Sixth Edition, Revised and considerably extended. 314 
pages. Demy 8vo, cloth Net 6s. 

FIRE PROTECTION IN BUILDINGS. A Practical Treatise 
for Engineers, Architects, Surveyors, and Property Owners. By 
Harold G. Holt, A.R.I. B.A. 280 pages, with Diagrams and Illus- 
trations. Demy 8vo, cloth Net 8s. 6d. 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With a 

History of Fire-Engines. By C. F. T. YOUNG. Svo, cloth ... £145. 

FLYING MACHINES OF TO»=DAY. By Wm. Duane Ennis, 
Professor of Mechanical Engineering in the Polytechnic Institute of 
Brooklyn. 218 pages, with 123 Illustrations. Large Crown Svo, 
cloth Net 6s. 

FORESHORES, THE MAINTENANCE OF. By Ernest 
Latham, Associate of the City and Guilds of London Institute, A.M.Inst. 
C.E., M.I.ME. With Contributions by Colonel R. E. B. Crompton, C.B., 
R.E., M.Inst.C.E., Consulting Engineer to the Road Board, &c., and 
A. E. Carey, M.Inst.C.E., F.R.G.S., F.G.S. 90 pp. Crown Svo, 
cloth ... \_Just Published. Net is. 

FOUNDATIONS AND CONCRETE WORKS. With 

Practical Remarks on Footings, Planking, Sand and Concrete, Bdton, 
Pile-driving, Caissons, and Cofferdams. By E. DOBSON. Crown Svo. 

IS. 6d. 

FUEL, ITS COMBUSTION AND ECONOMY. Consisting 

of an Abridgment of " A Treatise on the Combustion of Coal and the 
Prevention of Smoke." By C. W. Williams, A.Inst. C.E. With exten- 
sive Additions by D. Kinnear Clark, M.Inst.C.E. Fourth Edition 
Crown Svo, cloth ... ... ... ... ... ... ... ^s. 6A, 

FUELS: SOLID, LIQUID, AND GASEOUS. Their Analysis 
and Valuation. For the Use of Chemists and Engineers. By H. J. 
Phillips, F.C.S., formerly Analytical and Consulting Chemist to the 
Great Eastern Railway. Fourth Edition. Crown Svo, cloth. as. od. 

GAS AND OIL ENGINE MANAGEMENT. A Practical 
Guide for Users and Attendants, being Notes on Selection, Construction 
and Management. By M. Powis Bale, M.Inst.C.E., M.I.Mech.E., 
Author of " Woodworking Machinery," etc. Fourth Edition, Enlarged. 
174 pages. Crown Svo, cloth ... \ Just Published. Net is. 6A. 

GAS-ENGINE. A HANDBOOK ON THE. Comprising 
a Practical Treatise on Internal Combustion Engines. For the Use of 
Engine Builders, Engineers, Mechanical Draughtsmen, Engineering 
Students, Users of Internal Combustion Engines, and others. By 
Hekman Haeder, Civil Engineer, Wiesbaden. Translated from the 
German, and edited by William M. Huskisson, A.M.I.E.E. (9^ years 
with Messrs. Crossley Bros., of Openshaw). With the addition of numerous 
Useful Tables and other Matter. 330 pages, with over 500 Illustrations 
and Tables. Small 4to, cloth ^^/ Igs, 
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GAS ENGINEER'S POCKET-BOOK. Comprising Tables, 
Notes and Memoranda relating to the Manufacture, Distribution, and 
Use of Coal Gas and the Construction of Gas Works. By H. O'Connor, 
A.M.Inst.C.E. Third Ed., Revised. Crown 8vo, leather Net \os. bA. 

GAS'ENGINE HANDBOOK. A Manual of Useful Information 
for the Designer and the Engineer, By E. W. Roberts, M.E. Seventh 
Edition, Entirely Re-written and Enlarged. With 40 Full-page En- 
gravings. 323 pages with Illustrations. Small Fcap. 8vo, leather. 

\_Just Published. Net 9s. 

GAS-ENGINES AND PRODUCER-GAS PLANTS. A 

Treatise setting forth the Principles of Gas Engines and Producer 
Design, the Selection and Installation of an Engine, the Care of Gas 
Engines and Producer-Gas Plants, with a Chapter on Volatile Hydro- 
carbon and Oil Engines. By R. E. Mathot, M.E. Translated from 
the French. With a Preface by Dugald Clerk, M.Inst.CE., F.C.S. 
Medium 8vo, cloth, 310 pages, with about 150 Illustrations. Net 12s. 

Motive Power a^jd Cost of Installation — Selection of an Engine — Installation 
OP AN Engine — Foundation and Exhaust — Water Circulation — Lubrication — Conditions 
OF Perfect Operation — How to Start an Engine — Precautions— Perturbations in the 
Operation of Engines — Producer-Gas Engines — Producer-Gas— Pressure Gas-Producers 
—Suction Gas-Froducers — Oil and Volatile Hydrocarbon Engines — The Selection 
OF AN Engine. ' 

GAS ENGINES. With Appendix describing a Recent Engine with 
Tube Igniter. By T. M. Goodeve, M.A. Crown 8vo, cloth. as. 6d. 

GAS ENGINES (FARM). By H. R. Brate. 200 pp., with 
36 Illustrations. Crown 8vo, cloth Net 4s. 6d. 

GAS ENGINES. See also Internal Combustion Engines. 

GAS LIGHTING. See also Acetylene. 

GAS LIGHTING FOR COUNTRY HOUSES. See Petrol 

Air Gas. 
GAS MANUFACTURE, CHEMISTRY OF. A Practical 

Manual for the Use of Gas Engineers, Gas Managers and Students. By 
Harold M. Royle, F.C.S., Chief Chemical Assistant at the Beckton 
Gas Works. Demy 8vo, cloth. 340 pages, with numerous Illustrations 
and Coloured Plate Net 12s. 6d. 

Preparation of Standard Solutions — Analysis of Coals — Description of Various 
Types of Furnaces — Products of Carbonisation at Various Temperatures — Analysis of 
Crude Gas — Analysts of Lime — Analysis of Ammoniacal Liquor — Analytical Valuation 
OP Oxide op Iron — Estimation of Naphthamn — Analysis of Fire-Bkicks and Fire-Clay 
—Art op Photometry- Carburetted Water Gas—Appendix containing Statutory and 
Official Regulations for Testing Gas, Valuable Excerpts from various important 
Papers on Gas Chemistry, Useful Tables, Memoranda, etc. 

GAS WORKS. Their Construction and Arrangement, and the 
Manufacture and Distribution of Coal Gas. By S. Hughes, C.E. Ninth 
Edition. Revised, with Notices of Recent Improvements, by Henry 
O'Connor, AM.InstC.E. Crown 8vo, cloth 6s. 

GEOMETRY. For the Architect, Engineer, and Mechanic. By 
E. W. Tarn, M. A., Architect. 8vo, cloth ps. 

GEOMETRY FOR TECHNICAL STUDENTS. By E. H. 

Sprague, A.M.Inst.C.E. Crown 8vo, cloth Net is. 

GEOMETRY OF COMPASSES. By Oliver Byrne. Coloured 

Plates. Crown 8vo, cloth 3s. <Sd. 

GUNNERY. See Recoil of Guns. 

HEAT. EXPANSION OF STRUCTURES BY. By John 

Keily, C.E. Crown 8vo, cloth 3s. dd. 
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HIGHROADS. See Roads. 

HOISTING MACHINERY. Including the Elements of Crane 
Construction and Descriptions of the Various Types of Cranes in Use. 
By Joseph Horner, A.M.I.M.E. Crown 8vo, cloth, with 215 I""stra- 
tions, including Folding Plates ^^^ 7S. oa- 

HYDRAULIC MANUAL. Consisting of Working Tables and 
Explanatory Text. Intended as a Guide in Hydraulic Calculations and 
Field Operations. By Lowis D'A. Jackson. Fourth Edition, Enlarged. 
Large Crown 8vo, cloth •- '"S. 

HYDRAULIC POWER ENGINEERING. A Practical 
Manual on the Concentration and Transmission of Power by Hydraulic 
Machinery. By G. Croydon Marks, A.M.Inst.C.E. Second Edition, 
Enlarged, with about 240 Illustrations. 8vo, cloth ,.. JVei los. 6d. 

SUMMARY OF contents :— Principles of Hydhaulics— The Flow of Water— 
Hydkaclic Pressures— Material— Test Load— Packing for Sliding Surfaces — Pipe Joints 
— Controlling Valves — Platform Lifts— Workshop and Foundry Cranes — Warehouse 
AND Dock Cranes— Hydraulic Accumulators — Presses for Baling and other Purposes — 
Sheet Metal Working and Forging Machinery — Hydraulic Riveters — Hand and Power 
Pumps— Steam Pumps— Turbines — Impulse Turbines— Reaction Turbines— Design of 
Turbines in Detail — Water Wheels — Hydraulic Engines — Recent Achievements — 
Pressure of Water — Action of Pumps, etc. 

INTERNAL COMBUSTION ENGINES. Their Theory, 
Construction, and Operation. By RoLLA C. Carpenter, M.M.E., 
LL.D., and H. DiEDERlCHS, M.E., Professors of Experimental Engi- 
neering, Sibley College, Cornell University. 6io pages, with '373 Illus- 
trations. Medium 8vo, cloth Net '2\s„ 

Introduction, Definitions and Classifications, Indicated and Brake Horse-power — 
Thermodynamics of the Gas Engine— Theoretical Comparison of Various Types of 
Internal Combustion Engines — The Various Events of the Constant-Volume and 
Constant-Pressure Cycle as Modified by Practical Conditions— The Temperature 
Entropy Diagram Applied to the Gas Engine — Combustion— Gas-Engine Fuels, the 
Solid Fuels, Gas Producers — The Gas-Engine Fuels, Liquid Fuels, Carburetters and 
Vaporisers— Gas-En GIN E Fuels, the Gas Fuels, the Fuel Mixture Explosibility, Pres- 
sure AND Temperature — The History of the Gas Engine— Modern Types of Internal 
Combustion Engines — Gas Engine Auxiliaries, Ignition, Mufflers, and Starting 
Apparatus — Regulation of Internal Combustion Engines — The Estimation of Power 
of Gas Engines — Methods of Testing Internal Combustion Engines — The Performance 
of Gas Engines and Gas Producers— Cost of Installation and of Operation. 

IRON. AND METAL TRADES COMPANION. For Ex- 

peditiously Ascertaining the Value of any Goods bought or sold by 
Weight, from u. per cwt. to wis. per cwt., and from one farthing per 
pound to one shilling per pound. By THOMAS Downie. Strongly 
bound in leather, 396 pp ... ... ps. 

IRON AND STEEL. A Work for the Forge, Foundry, Factory, 
and Office. Containing ready, useful, and trustworthy Information for 
Ironmasters and their Stock-takers ; Managers of Bar, Rail, Plate, and 
Sheet Rolling Mills ; Iron and Metal Founders ; Iron Ship and Bridge 
Builders ; Mechanical, Mining, and Consulting Engineers ; Architects, 
Contractors, Builders, etc. By Charles Hoare, Author of "The 
Slide Rule," etc. Ninth Edition. 32mo,leather 6s. 

IRON AND STEEL CONSTRUCTIONAL WORK, as 

applied to Public, Private, and Domestic Buildings. By Francis 
Campin, C.E. Crown 8vo, cloth .' 3s. fid. 

IRON AND STEEL GIRDERS. A Graphic Table for Facili- 
tating the Computation of the Weights of Wrought Iron and Steel 
Girders, etc., for Parliamentary and other Estimates. By J. H. Watson 
Buck, M.Inst.C.E. On a Sheet as. 6d. 
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IRON-PLATE WEIGHT TABLES. For Iron Shipbuilders, 
Engineers, and Iron Merchants. Containing the Calculated Weights of 
upwards of 1 50,000 different sizes of Iron Plates from i ft. by 6 in. 
by \ in. to 10 ft. by 5 ft. by i in. Worked out on the basis of 40 lbs. to 
the square foot of Iron i in. in thickness. By H. BuRLlNSON and 
W. H. Simpson. 4to, half-bound £1 gs- 

IRRIGATION (PIONEER). A Manual of Information for 
Farmers in the Colonies. By E. O. Mawson, M.Inst.C.E., Executive 
Engineer, Public Works Department, Bombay. With Chapters on Light 
Railways by E. R. Calthrop, M.Inst.C.E., M.I.M.E. With Plates and 
Diagrams. Demy 8 vo, cloth Net \os. 6A. 

Value of Irrigation, and Sources of "Water Supply — Dams and Weirs — Canals — 
Underground Water — Methods of Irrigation — Sewage Irrigation — Imperial Automatic 
Sluice Gates — The Cultivation of Irrigated Crops, Vegetables, and Fruit Trees — 
Light Railways for Heavy Traffic — Useful Memoranda and Data. 

LATHE PRACTICE. A Complete and Practical Work on the 
Modern American Lathe. By Oscar E. Perrigo, M.E., Author of 
" Modern Machine Shop Construction, Equipment, and Management," 
etc. Medium 8vo, 424 pp., 315 Illustrations. Cloth ... Net x^s. 

History of the Lathe up to the Introduction of Screw Threads — Its Development 
SINCE the Introduction of Screw Threads — Classification of Lathes — Lathe Design. 
The Bed and its Supports — The Head-Stock Casting, the Spindle, and Spindle-cone — The 
Spindle Bearings, the Back Gears, and the Triple-Gear Mechanism — The Tail Stock, 
THE Carriage, the Apron, etc. — Turning Rests, Supporting Rests, Shaft Straighteners, 
ETC. — Lathe Attachments — Rapid Change Gear Mechanisms — Lathe Tools, High-speed 
Steel, Speeds and Feeds, Power for Cutting Tools, etc. — Testing a Lathe — Lathe Work 
—Engine Lathes — Heavy Lathes— High-speed Lathes — Special Lathes — Regular Turret 
Lathes — Special Turret Lathes — Electrically-driven Lathes. 

LATHE'WORK. A Practical Treatise on the Tools, Appliances, 
and Processes employed in the Art of Turning. By Paul N. Hasluck. 
Eighth Edition. Crown 8vo, cloth 5s. 

LAW FOR ENGINEERS AND MANUFACTURERS. 

See Every Man's Own Lawyer. A Handybook of the Principles of 
Law and Equity. By a Barrister. Fifty-first (1914) Edition, Revised 
and Enlarged, including Abstracts of the Legislation of 1913 of especial 
interest to Engineering Firms and Manufacturers. Large crown 8vo, 
cloth, 850 pages [^Published Annually. Net 6s. 8d. 

LEVELLING, PRINCIPLES AND PRACTICE OF. Showing 

its Application to Purposes of Railway and Civil Engineering in the Con- 
struction of Roads ; with Mr. Telford's Rules for the same. By 
Frederick W. Simms, M.InstC.E. Ninth Edition, with Law's 
Practical Examples for Setting-out Railway Curves, and Trautwine's 
Field Practice of Laying-out Circular Curves. With seven Plates and 
numerous Woodcuts. 8vo 8s. 6d. 

LIGHTNING CONDUCTORS, MODERN. An Illustrated 

Supplement to the Report of the Lightning Research Committee of 1905, 
also the Phoenix Fire Office 1910 Rules, with Notes as to the Methods of 
Protection, and Specifications. By Killingworth HEDGES,M.Inst.C.E., 
M.I.E.E., Honorary Secretary to the Lightning Research Committee. 
Second Edition, with additions. 132 pp., with Illustrations. Medium 
3vo, cloth Net 6s. 6A. 

'• . . . The information given is most wshisihXe.^^— Electrical £n^neer. 

*'The work now appears with some additions that noticeably enhance its value." — Scotsman. 
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LOCOMOTIVE ENGINE. The Autobiography of an old Loco- 
motive Engine. By Robert Weatherburn, M.I.M.E. With Illus- 
trations and Portraits of George and Robert Stephenson. Crown 
8vo, cloth Net2s.6&. 

LOCOMOTIVE ENGINE DEVELOPMENT. A Popular 

Treatise on the Gradual Improvements made in Railway Engines 
between 1803 and 1903. By Clement C. Stretton, C.E. Sixth 
Edition, Revised and Enlarged. Crown 8vo, cloth ... Net 4s. 6d. 
LOCOMOTIVE ENGINE DRIVING. A Practical Manual for 
Engineers in Charge of Locomotive Engines. By Michael Reynolds, 
M.S.E. Twelfth Edition. Crown 8vo, cloth, 3s. 6d. ; cloth boards 

LOCOMOTIVE ENGINES. A Rudimentary Treatise on!*" By 
G. D. Dempsey, C.E. With large additions treating of the Modern 
Locomotive, by D. K. Clark, M.Inst.CE. With Illustrations. Crown 
ovo, cloth „ ■ 

LOCOMOTIVE (MODEL) ENGINEER, Fireman andEngine- 
boy. Comprising a Historical Notice of the Pioneer Locomotive 
Engines and their Inventors. By Michael Reynolds. Crown 8vo 
cloth, 3s. 6A. ; cloth boards 4S 6d' 

LOCOMOTIVES, THE APPLICATION OF HIGHLY 

SUPERHEATED STEAM TO. 5^^ Steam. n.i^n.l.X 

MACHINERY, DETAILS OF. Comprising Instructions for 
the Execution of various Works in Iron in the Fitting Shop, Foundry 
,^r;?TT.°i,'r^^'''^- By Francis Campin, C.E. Crown 8vo, cloth Vsl 
MACHINE SHOP TOOLS. A Practical Treatise describing in 
ZTmw ^^ Construction, Operation and Manipulation of both Hand 
n? J^H %T°°i- ' ^^'^^ ^ ""^'^ "f P'-actical Instruction in all Classes 
of Modern Machine Shop Practice, including Chapters on Filing 
Fitting and Scraping Surfaces ; on Drills, Reamers, Taps and S- 
the Lathe and its Tools ; Planers, Shapers and their Tools ; Milfng 
Machmes and Cutters; Gear Cutters and Gear Cutting • DrnI 
Machines and Drill Work, &c. By W. H. Van DervIort7mT 
Illustrated by 673 Engravings. Medium 8vo ... , Net^Ts 

^^^^Y^^l^f^ AUTOMOBILISTS: How made and How 
used. A Handybook on their Construction and Management Bv S iT 

KnTo, J:tr' ^''''°"' ^"'^■■^^•^- "« p^^-' wfthTiuusSL^: 

^M^-^^^ ENGINEERING." An EIem;ntary Manual for Youn^e 
Rered'Torsra^^"'"^- =^ J" S- B™R. Si/eIS 

MARINE ENGINEER^ GUIDE for BoK^TlrdtExlmina 
tions for Certificates of Competency. Containing all l^^^t n^^- 
to Date, with Simple, Clear, and Lrrect sZfons wfth N^!' 1' 
IfT r° w'' M^-^hanical Powers, and the latest' RTLguTatons 
^L^t ^; Wannan, C.E., Consulting Engineer, and D Lindsav 
Id^^nn S " Marine Academy. Illustrated wi h Sketches Fiffh 
fvriefs^rsera^afS'"^"^"^"'- • "-^'"^^ "^°^« Svo.'ltoth.^'?; 
ARITHMETIC ... 
ELEMENTARY'S. VERBALs" AND DRAWINGS. A^' S 
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MARINE ENGINEER'S POCKET-BOOK. Containing latest 
Board of Trade Rules and Data for Marine Engineers. By A. C. Wannan. 
Fifth Edition, 186 pages, Illustrated. Square i8mo, with thumb Index, 
leather Net 4s. 6d. 

MARINE ENGINES AND BOILERS. Their Design and 
Construction. A Handbook for the Use of Students, Engineers, and 
Naval Constructors. Based on the Work " Berechnung und Konstruktion 
der Schiflfsmaschinen und Kessel," by Dr. G. Bauer, Engineer-in-Chief 
of the Vulcan Shipbuilding Yard, Stettin. Translated from the Second 
German Edition by E. M. Donkin and S. Bryan Donkin, A.M.I.C.E. 
Edited by Leslie S. Robertson, Secretary to the Engineering Standards 
Committee, M.I.C.E., M.I.M.E., M.I.N.A., Etc. With numerous Illus- 
trations and Tables. Medium 8vo, cloth Net 25s. 

summary of contents :— part I. MAIN ENGINES: Determination or 
Cylinder Dimensions — The Utilisation of Steam in the Engine— Stroke of Piston — 
Number of Revolutions — Turning Moment — Balancing of the Moving Parts — Arrange- 
ment OF Main Engines — Details of Main Engines — The Cylinder — Valves — Vaiiious 
Kinds of Valve Gear — Piston Rods — Pistons— Connecting Rod and Crosshead — ^Valve 
Gear Rods — Bed Plates — Engine Columns — Reversing and Turning Gear. PART II. 
PUMPS: Air, Circulating Feed, AND Auxiliary Pumps. PART III.: SHAFTING, RE- 
SISTANCE OF SHIPS, PROPELLERS: Thrust Shaft and Thrust Block— Tunnel 
Shafts and Plummer Blocks — Shaft Couplings — Stern Tube — The Screw Propeller — 
Construction of the Screw. PART IV. PIPES AND CONNECTIONS : General 
Remarks, Flanges, Valves, etc. — Under-water Fittings — Main Steam, Auxiliary Steam, 
and Exhaust Piping— Feed Water, Bilge, Ballast and Circulating Pipes. PART V. 
STEAM BOILERS : Firing and the Generation of Steam— Cylindrical Boilers — 
Locomotive Boilers — Watrr-Tube Boilers — Small Tube Water-Tube Boilers — Smoke 
Box — Funnel and Boiler Lagging^Forced Draught — Boiler Fittings and Mountings. 
PART VI. MEASURING INSTRUMENTS. PART VII. VARIOUS DETAILS: Bolts, 
Nuts, Screw Threads, etc.— Platforms, Gratings, Ladders — Foundations— Seatings — 
Lubrication— Ventilation of Engine Rooms — Rules for Spare Gear. PART VIII. 
ADDITIONAL TABLES. 

MARINE ENGINES AND STEAM VESSELS. By 

R. Murray, C.E. Eighth Edition, thoroughly Revised, with Additions 
by the Author and by GEORGE Carlisle, C.E. Crown 8vo, cloth 4s. 6d. 

MARINE GAS ENGINES. Their Construction and Manage- 
ment. By Carl H. Clark, S.B. 120 pages. With 102 Illustrations. 
Crown 8 vo, cloth ... [^/ust Published. Net 5s. 

MARINE INDICATOR CARDS, containing an exhaustive course 
of Indicator Diagrams specially arranged for Board of Trade First-Class 
Candidates, and also intended for the use of Marine Engineers of all 
Grades. By J. W. Sothern, M.I.E.S., Author of "The Marine Steam 
Turbine,'' &c. 163 pages with 180 illustrations. Medium 8vo, cloth. 

Net gs. 

MARINE STEAM TURBINE. A Practical Description of the 
Parsons Marine Turbine as presently constructed, fitted, and run, 
intended for the use of Students, Marine Engineers, Superintendent 
Engineers, Draughtsmen, Works' Managers, Foremen Engineers, and 
others. By J. W. Sothern, M.I.E.S., Principal, Sothern's Marine 
Engineering College, Glasgow. Illustrated by over 180 Diagrams, Photo- 
graphs, and Detail Drawings. Third Edition, re-written up to date 
and greatly enlarged. 354 pages. Medium 8vo, cloth ... Net l^s. 6A. 

MARINE STEAM TURBINES. Forming the Supplementary 
Volume to " Marine Engines and Boilers." By Dr. G. Bauer, Director 
of the Vulcan Works, Stettin, and O. Lasche, Director of the A.E.G. 
Turbine Works, Berlin, assisted by E. Ludwig and H. Vogel. 
Translated from the German and edited by M. G. S. Swallow. 214 
pages. With 103 Illustrations and 18 Tables. Medium 8vo, cloth. 
*^ Net I OS. 6d. 
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MASONRY DAMS FROM INCEPTION TO COM- 
PLETION. Including numerous Formute, Forms of Specification ana 
Tender, Pocket Diagram of Forces, etc. For the use of Civil and JXUning 
Engineers. By C. F. Courtney, M.Inst.CE. 8vo, cloth ... ps. 

MASTING, MAST.MAKING, AND RIGGING OF 

SHIPS. Also Tables of Spars, Rigging, Blocks ; Chain, Wire, and 
Hemp Ropes, etc., relative to every class of vessels. By R. KIPPING. 

Crown 8vo, cloth "• 'V , ^*J 

MATERIALS AND CONSTRUCTION. A Theoretical and 
Practical Treatise on the Strains, Designing, and Erection of Works ot 
Construction. By F. Campin. Crown 8vo, cloth "■,^"•,-^4' 

MATERIALS. A TREATISE ON THE STRENGTH OF. 

By P. Barlow, F.R.S., P. W. Barlow, F.R.S., and W. H. Barlow, 
F.RS. Edited by Wm. HUMBER, A.M.Inst.C.E. 8vo, cloth ... i8s. 
MATHEMATICAL TABLES. For Trigonometrical, Astrono- 
mical, and Nautical Calculations ; to which is prefixed a Treatise on 
Logarithms, by H. Law, C.E. With Tables for Navigation and Nautical 
Astronomy. By Prof T. R. Young. Crown 8vo, cloth 4S. 

MEASURES: BRITISH AND AMERICAN CUSTOM- 
ARY AND METRIC LEGAL MEASURES. For Commercial and 
Technical Purposes, forming the Measure Section of Part I. of " The 
Mechanical Engineer's Reference Book." By Nelson Foley, M.I.N.A. 
Folio, cloth Net ys. 6d. 

MECHANICAL ENGINEERING. Comprising Metallurgy, 
Moulding, Casting, Forging, Tools, Workshop Machinery, Mechanical 
Manipulation, Manufacture of the Steam Engine, etc. By Francis 
Campin, C.E. Third Edition. Crown 8vo, cloth 2s. 6d. 

MECHANICAL ENGINEERING TERMS. LOCKWOOD'S 

DICTIONARY. Embracing terms current in the Drawing Office, 
Pattern Shop, Foundry, Fitting, Turning, Smiths', and Boiler Shops, etc. 
Comprising upwards of 6,000 Definitions. Edited by J. G. Horner, 
A.M.I. M.E. Fourth Edition, Revised, with Additions. Crown 8vo, cloth. 

i\W 7s. 6d. 
MECHANICAL ENGINEER'S COMPANION. Areas, 

Circumferences, Decimal Equivalents, in inches and feet, millimetres, 
squares, cubes, roots, etc. ; Strength of Bolts, Weight of Iron, etc. ; 
Weights, Measures, and other Data. Also Practical Rules for Engine 
Proportions. By R. Edwards, M.Inst.CE. Fcap. 8vo, cloth. 3s. 6d. 

MECHANICAL ENGINEER'S POCKET-BOOK. Com- 
prising Tables, Formulas, Rules, and Data : A Handy Book of Reference 
for Daily use in Engineering Practice. By the late D. Kinnear Clark, 
M.Inst.CE. 1914 Edition, Revised and Enlarged. By H. H. P. Powles, 
A.M.Inst.C.E., M.I. M.E. Small 8vo, 700 pp.. Limp cloth. ... Net 4s. 6d. 
Mathkmaticai. Tables — Measurement of Surfaces and Solids — English Weights 
AND Measures— French Metric Weights and Measures— Foreign Weights and Measures 
—Moneys— Specific Gravity, Weight, and Volume— Manufactured Metals— Steel Pipes 
—Bolts and Nuts— Sundry Articles in Wrought and Cast Iron, Copper, Brass, Lead, 
Tin, Zinc— Strength of Materials— Strength of Timber— Strength of Cast Iron — 
Strength of Wrought Iron— Strength of Steel — Tensile Strength of Copper, Lead, 
etc.— Resistance of Stones and Other Building Materials— Riveted Joints in Boiler 
Plates— Boiler Shells— Wire Ropes and Hemp Ropes— Chains and Chain Cables— 
Framing— Hardness of Metals, Alloys, and Stones— Labour of Animals— Mechanical 

Principles— Gravity and Fall of Bodies— Accelerating and Retarding Forces Mill 

Gearing, Shafting, etc. — Transmission of Motive Power — Heat — Combustion : Fuels — 
Warming, Ventilation, Cooking Stoves— Steam— Steam Engines and Boilers— Railways 
—Tramways — Steam Ships— Pumping Steam Engines and Pumps— Coal Gas — Gas Engines 
ETC.— Air in Motion — Compressed Air — Hot-Air Engines —Water Power— Speed of 
Cutting Tools— Colours— Electrical Engineering. 
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MECHANICAL HANDLING OF MATERIAL. A Treatise 

on the Handling of Material such as Coal, Ore, Timber, etc., by 
Automatic or Semi-Automatic Machinery, together with the Various 
Accessories used in the Manipulation of such Plant, and Dealing fully 
with the Handling, Storing, and Warehousing of Grain. By G. F. 
ZiMMER, A.M.Inst.C.E. 528 pp. Royal 8vo, cloth, with 550 Illustrations 
(including Folding Plates) specially prepared for the Work ... Net 35s- 

MECHANICS. Being a concise Exposition of the General Principles 
of Mechanical Science and their Applications. By C. Tomlinson, 
F.R.S. Crown 8vo, cloth is. 6d. 

MECHANICS CONDENSED. A Selection of Formute, Rules, 
Tables, and Data for the Use of Engineering Students, etc. By 
W. G. C. Hughes, A.M.I.C.E. Crown 8vo, cloth as. fid. 

MECHANICS OF AIR MACHINERY. By Dr. J. Wiesbach 
and Prof. G. Herrmann. Authorised Translation with an Appendix on 
American Practice by A. Trowbridge, Ph.B., Adjunct Professor of 
Mechanical Engineering, Columbia University. Royal 8vo, cloth. 

Net 1 8s. 

MECHANICS' WORKSHOP COMPANION. Comprising 

a great variety of the most Useful Rules and Formula in Mechanical 
Science, with numerous Tables of Practical Data and Calculated Results 
for Facilitating Mechanical Operations. By William Templeton, 
Author of " The Engineer's Practical Assistant," etc., etc. Nineteenth 
Edition, Revised, Modernised, and considerably Enlarged by W. S. 
HuTTON, C.E., Author of "The Works' Manager's Handbook," etc. 
Fcap. 8vo, nearly 500 pp., with 8 Plates and upwards of 27a.Diagrams, 
leather Net 5s. 

MECHANISM AND MACHINE TOOLS. By T. Baker, 
C.E. With Remarks on Tools and Machinery by J. Nasmyth, C.E. 
Crown 8vo, cloth as. 6d. 

MENSURATION AND MEASURING. With the Mensura- 
tion and Levelling of Land for the Purposes of Modern Engineering. 
By T. Baker, C.E. New Edition by E. Nugent, C.E. Crown 8vo, 
cloth IS. 6d. 

METAL PLATE WORK (PRINCIPLES & PROCESSES). 

A Text-book for Students. By Edwin G. Barrett, of the Municipal 
Technical Institute, Portsmouth. 132 pages, with 99 Illustrations. 
Crown 8vo. Cloth \Just Published. Net is. 6d. 

This little book is intended primarily for those sitting for the City and Guilds of London Institute 
Examination : it is written round the syllabus put forward by the examining body, and it embraces 
suggestions given out by the examiners in their Reports. 

METAL - TURNING. A Practical Handbook for Engineers, 
Technical Students, and Amateurs. By Joseph Horner, A.M.I.Mech.E., 
Author of "Pattern Making," etc. Second Edition, Revised. Large 
Crown 8vo, cloth, with 488 Illustrations ... [Just Published. Net 9s, 

Summary of Contents: — Introduction — Relations of Turnery and Machine Shop — 
,Sec. I. The Lathe, its Work and Tools — Forms and Functions of Tools — Remarks on 
Turning in General — Sec. II. Turning between Centres— Centring and Driving — Use op 
Steadies — Examples of Turning Involving Lining-out for Centres — Mandrel Work — 
Sec. III. Work supported at One End— Face Plate Turning— Angle Plate Turning — 
Independent Jaw Chucks— Concentric, Universal, Toggle, and Applied Chucks, &c., &c. 

METRIC TABLES. In which the British Standard Measures and 
Weights are compared with those of the Metric System at present in 
Use on the Continent. By C. H. Dowling, C.E. 8vo, cloth. los.' 6d. 
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MILLING MACHINES : their Design, Construction, and Work- 
ing. A Handbook for Practical Men and Engineering Students. 
By Joseph Horner, A.M.I. Mech.E., Author of "Pattern Making, 
etc. With 269 Illustrations. Medium 8 vo, cloth ... Net\2,s.b&. 

MOTOR CAR (THE MODERN), ITS MANAGEMENT, 

MECHANISM AND MAINTENANCE. A Practical Handbook tor 
the Use of Owners and Drivers. By W. Galloway Duncan, M. I.M.t., 
M.I.A.E., Lecturer on Automobile Engineering, Willesden Polytechnic. 
Second Edition, Revised. 120 pages, with Illustrations. Crown Bvo, 

cloth Net 2S. 6d. 

MOTOR CAR CATECHISM. Containing about 320 Questions 
and Answers Explaining the Construction and Working of a Modern Motor 
Car. For the Use of Owners, Drivers, and Students. By J. H. Knight. 
Fifth Edition, Revised. Crown 8vo, with Illustrations ... Net is. 6d. 
MOTOR CAR CONSTRUCTION. A Practical Manual for 
Engineers, Students, and Motor Car Owners. With Notes on Wind 
Resistance and Body Design. By Robert W. A. Brewer, Fellow of 
the Society of Engineers (Gold Medallist and Bessemer Prizeman), 
AssocM.Inst.C.E., M.I.Mech.E., M. 1. Automobile E., Author of "The 
Art of Aviation." 250 pp. With numerous Illustrations. Demy 8vo, 

cloth Neiss. 

History of the Internal Combustion Engine — Mechanical Details of Construction 
— Connecting Rods, Cranks and Valves — Valve Actuating Mechanism — Stratification — 
Thermal Efficiency — Cause and Extent of Heat Losses — Testing of Gas Engines 
AND Calculations of Results — Ignition Mechanism — Power and Weight of Petrol 
Engines — Friction and Lubrication of Engines — Two-Cycle and Foor-Cycle Engines 
contrasted^Clutches and Change Speed Gears — Transmission Gear — Live Axles, Bevel, 
and Worm Drive — The Differential Gear — Brakes — A Review of Modern Practice — 
Frames — Suspension— Front Axles and Steering Gears— Radiation — Carburation — Liquid 
Fuel — Carburetters and the Flow of Fuel — Wind Resistance and Body Design. 

MOTOR CAR LIGHTING AND STARTING. See under 

MOTOR CARS FOR COMMON ROADS. By A. J. Wallis- 
Tayler, A.M.InstC.E. 212 pp., with 76 Illustrations. Crown 8vo, 
cloth 4s. 6d. 

MOTOR CARS: THE GASOLINE AUTOMOBILE. A 

Practical Discussion of the Development and Present Status of the 
Automobile. By V. Lougheed, Founder Member, Society of Automo- 
bile Engineers, and MORRIS A. Hall, American Society of Mechanical 
Engineers. 318 pp., profusely Illustrated Royal 8vo, cloth. TVrf 8s. 6d. 

MOTOR VEHICLES FOR BUSINESS PURPOSES. A 

Practical Handbook for those interested in the Transport of Passengers 
and Goods. By A. J. Wallis-Tayler, A.M.Inst.C.E. With 134 Illus- 
trations. Demy 8vo, cloth Net 9s. 

^KYK-L ARCHITECT'S AND SHIPBUILDER'S 

POCKET-BOOK. Of Formulae, Rules, and Tables, and Marine 
Engineer's and Surveyor's Handy Book of Reference. By Clement 
Mackrow, M.I.N.A. Tenth Edition. Fcap., leather Net 1:1s. 6A. 

Signs and Symbols, Decimal Fractions — Trigonometry— Practical Geometry 

Mensuration — Centres and Moments of Figures — Moments of Inertia and Radii 

Gyration — Algebraical Expressions for Simpson's Rules — Mechanical Principles 

Centre of Gravity— Laws of Motion— Displacement, Centre of Buoyancy Centre 

OF Gravity of Ship's Hull— Stability Curves and Metacentres— Sea and Shallow- 
water Waves— Rolling of Ships— Propulsion and Resistance of Vessels — Speed Trials 

Sailing, Centre of Effort— Distances down Rivers, Coast Lines— Steering and Rudders 
of Vessels— Launching Calculations and Velocities— Weight of Material and Gear 
—Gun Particulars and Weight^Standaed Gauges— Riveted Joints and Riveting- 
Strength and Tests of Materials — Binding and Shearing Stresses — Strength of 
Shafting, Pillars, Wheels, etc., etc. 
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NAVAL ARCHITECTURE. An Exposition of the Elementary 
Principles. By J. Peake. Crown 8vo, cloth 3s. 6d. 

NAVIGATION AND NAUTICAL ASTRONOMY. In 

Theory and Practice. By Prof. J. R. YouNG. Crown 8vo, cloth, as. 6d. 

NAVIGATION, PRACTICAL. Consisting of the Sailor's Sea 
Book, by J. Greenwood and W. H. Rosser ; together with Mathe- 
matical and Nautical Tables for the Working of the Problems, by 
H. Law, C.E., and Prof. J. R. Young ys 

PATTERN MAKING. Embracing the Main Types of 
Engineering Construction, and including Gearing, Engine Work. 
Sheaves and Pulleys, Pipes and Columns, Screws, Machine Parts! 
Pumps and Cocks, the Moulding of Patterns in Loam and Greensandj 
Weight of Castings, etc. By J. G. Horner,A.M.I.M.E. Fourth Edition 
thoroughly Revised and much Enlarged. 420 pp. , with about 500 lUus 
trations. Large Crown 8vo, cloth ISIet-js.dA 

PATTERN MAKING. A Practical Work on the Art of Making 
Patterns for Engineering and Foundry Work, including (among other 
matter) Materials and Tools, Wood Patterns, Metal Patterns, Pattern 
Shop Mathematics, Cost, Care, etc., of Patterns. By F. W. Barrows. 
Fully Illustrated by Engravings made from Special Drawings by the 
Author. Crown 8 vo, cloth Net 6s 

PETROL AIR GAS. A Practical Handbook on the Installation 
and Working of Air Gas Lighting Systems for Country Houses. By 
Henry O'Connor, F.K.S.E., A.M.Inst.C.E., &c., author of "The Gas 
Engineer's Pocket Book." Second Edition, Revised and Enlarged. 
100 pages with Illustrations. Crown 8vo, cloth Nei is. 6d. 

PETROLEUM MINING AND OIL-FIELD DEVELOP- 
MENT. A Guide to the Exploration of Petroleum Lands, and a 
Study of the Engineering Problems connected with the Winning of 
Petroleum. Including Statistical Data of important Oil Fields. Notes 
on the Origin and Distribution of Petroleum, and a description of the 
Methods of Utilising Oil and Gas Fuel. By A. Beeby Thompson, 
A.M.I.Mech.E., F.G.S., Author of " The Oil Fields of Russia." Second 
Edition, Revised. 384 pages, 114 Illustrations, including 22 full-page 
plates. Demy 8vo, cloth Nearly Ready. Nei iss. 

PIONEER ENGINEERING. A Treatise on the Engineering 
Operations connected with the Settlement of Waste Lands in New 
Countries. By E. DOBSON, M.Inst.C.E. Second Edition. Crown 8vo, 
cloth 4s. 6d. 

PNEUMATICS. Including Acoustics and the Phenomena of Wind 
Currents, for the Use of Beginners. By Charles Tomlinson, F.R.S. 
Crown 8vo, cloth is. 6d. 

PORTLAND CEMENT, THE MODERN MANUFAC- 
TURE OF. A Handbook for Manufacturers, Users, and all interested 
in Portland Cement. By Percy C. H. West, Fellow of the Chemical 
Society and of the Society of Chemical Industry. Vol. I. " Machinery 
and Kilns." 280 pages, with 159 Illustrations and numerous tables. 
Royal 8vo, cloth ... Net 12s. 6d. 

PORTLAND CEMENT, THE MODERN MANUFAC- 

TURE OF. Vol. II., dealing with the chemical and physical testing of 
the raw materials and finished product, and the general control of the 
manufacturing process. The results of recent research will also be 
incorporated \In Preparation. Price about JV«/ 1 6s. 
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PRODUCER GAS PRACTICE (AMERICAN) AND 

INDUSTRIAL GAS ENGINEERING. By Nisbet Latta, M.Amer. 
SocM.E., M.Amer. Gas Inst. 558 pp., with 247 Illustrations. Demy 

4to, cloth AW 25s. 

PRODUCER GAS. See also Gas Engines and Producer Gas Plants. 

PUBLIC "WORKS CALCULATOR. Containing Tables showing 
at sight the Cubic Contents of Square or Round Stone, etc. Also Tables 
of Superficial Measure and Weight of Mild Steel Bars and Angles. 
Compiled specially for Indian and Colonial requirements by a Public 
Works Officer. Second Edition Enlarged. 7ins. x 3ins. Cloth. 

\_Just Published. Net as. 6d. 

PUMPS AND PUMPING. A Handbook for Pump Users. Being 
Notes on Selection, Construction, and Management. By M. Powis 
Bale, M.Inst. C.E.,M.I.Mech.E. Sixth Edition. Crown 8vo, cloth, 3s.6d. 

PUNCHES, DIES, AND TOOLS FOR MANUFACTUR- 
ING IN PRESSES. By Joseph V. Woodworth. Medium 8vo, cloth, 
482 pages with 700 Illustrations Net \6s. 

RECLAMATION OF LAND FROM TIDAL WATERS. 

A Handbook for Engineers, Landed Proprietors, and others interested 
in Works of Reclamation. By A. Beazeley, M.Inst.C.E. 8vo, cloth. 

Net I OS. 6d. 

RECOIL OF GUNS WITH RECOIL CYLINDERS, THE 

THEORY OF. By Professor F. Rausenberger. Specially printed 
from " Artilleristische Monatshefte." Translated by Alfred Slater. 
100 pages, with 3 Plates. Demy 8 vo, cloth Net los. 6d. 

REFRIGERATION AND ICE-MAKING POCKET-BOOK. 

By A. J. Wallis-Tayler, A.M.Inst.C.E., Author of " Refrigerating and 
Ice-making Machinery," etc. Sixth Edition, Revised. Cr. 8vo, cloth. 

\^/ust Published. Net 3s. 6d. 

REFRIGERATION, COLD STORAGE, AND ICE- 
MAKING. A Practical Treatise on the Art and Science of Refrigera- 
tion. By A. J. Wallis-Tayler, A.M.Inst.C.E. Containing the Third 
Edition of " Refrigerating and Ice-Making Machinery." Third Edition, 
Revised. 654 pp., 414 lUus. Medium 8vo, cloth Net los. 6A. 

REINFORCED CONCRETE. A Handbook for Architects, 
Engineers and Contractors. By F. D. Warren, Massachusetts 
Institute of Technology, 271 pages. Crown 8vo, cloth ... Net los. 6A. 

REINFORCED CONCRETE DESIGN. A Graphical Hand- 
book by John Hawkesworth, C.E., consisting of a series of Plates 
showing graphically, by means of plotted curves, the required design for 
Slabs, Beams and Columns, under various conditions of external loading. 
With an Appendix containing the requirements of the Building Code of 
New York City. 64 pages, i J Full-page Plates. 4to, cloth Net 12s. 

REINFORCED CONCRETE DESIGN SIMPLIFIED. 

Diagrams, Tables, and other Data for Designing and Checking accurately 
and speedily. By John C. Gammon, B.Sc. Eng. (London) ; Assoc. 
City Guilds Institute ; Member of the Concrete Institute ; With an 
Introduction by H. Kempton Dyson, Secretary of The Concrete 
Institute ; Demy 4to, cloth. 122 pages. With Thumb Index. A^rfios. 6d. 
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RIVER BARS. The Causes of their Formation, and their Treat- 
ment by " Induced Tidal Scour" ; with a Description of the Successful 
Reduction by this Method of the Bar at DubUn. By I. J. Mann, Assist. 
Eng. to the Dublin Port and Docks Board. Royal 8vo, cloth. 7s. 6(1. 

ROADS AND STREETS. By H. Law, C.E., and D. K. Clark, 
C.E. Revised, with Additional Chapters by A. J. Wallis-Tayler, 
A.M.Inst.C.E. Eighth Edition, Revised. Crown 8vo, cloth ... 6s. 

ROADS: THE MAKING OF HIGH-ROADS. By Alfred 
E. Carey, M.Inst.C.E., Fellov/ of the Royal Geographical, Geological 
and Chemical Societies. With an Appendix of Tables and Specifications. 
Crown 8vo, cloth \_Just Published. Netis.dA. 

ROOFS OF WOOD AND IRON. Deduced chiefly from the 
Works of Robison, Tredgold, and Humber. By E. W. Tarn, M.A., 
Architect. Fifth Edition. Crown 8vo, cloth is. 6d. 

SAFE RAILWAY WORKING. A Treatise on Railway Acci- 
dents, their Cause and Prevention ; with a Description of Modern Appli- 
ances and Systems. By Clement E. Stretton, C.E. Third Edition, 
Enlarged. Crown 8vo, cloth z^' 6d. 

SAFE USE OF STEAM. Containing Rules for Unprofessional 
Steam Users. By an Engineer. Eighth Edition. Sewed ... 6d. 

SAILMAKING. By Samuel B. Sadler, Practical Sailmaker, late 
in the employment of Messrs. Ratsey and Lapthorne, of Cowes and 
Gosport. Second Edition, Revised. 4to, cloth ... Net 12s. 6d. 

SAILOR'S SEA BOOK. A Rudimentary Treatise on Navigation. 
By James Greenwood, B.A. With numerous Woodcuts and Coloured 
Plates. New and Enlarged Edition. By W. H. Rosser. Crown 8vo 
cloth 2s, 6d. 

SAILS AND SAILMAKING. With Draughting, and the Centre of 
Effort of the Sails. Weights and Sizes of Ropes ; Masting, Rigging and 
Sails of Steam Vessels, etc. By R. Kipping. Crown 8vo, cloth 2S. 6d. 

SCREW CUTTING FOR ENGINEERS. A Handbook for 

Practical Mechanics and Technical Students. By Ernest Pull, 
Assoc. M.Inst.Mech.E. 88 pp., with Illustrations. Crown 8vo, cloth. 

\^Just Published. Net 2S. 6d. 

SCREW'THREADS, and Methods of Producing Them. W;ith 
numerous Tables and complete Directions for using Screw-Cutting 
Lathes. By Paul N. Hasluck, Author of " Lathe-Work," etc. Sixth 
Edition. Waistcoat-pocket size is. 6d. 

SEA TERMS, PHRASES, AND WORDS (Technical Die- 
tionary. French-English, English- French), used in the English and 
French Languages. For the Use of Seamen, Engineers, Pilots, Ship- 
builders, Shipowners, and Shipbrokers. Compiled by W. Pirrie, late of 
the African Steamship Company. Fcap. 8vo, cloth 5s. 

SEWERAGE OF SEA COAST TOWNS. By Henry C. 
Adams, A.M.Inst.C.E., M.I.Mech.E., A.M.I. E.E., M.R.San.Inst., &c. 
132 pages, with Illustrations. Crown 8vo, cloth JVei ss. 

SEWERAGE SYSTEMS. Their Design and Construction. A 
Practical Treatise upon the Principles of the Design, Construction, and 
Maintenance of Town Sewage Systems, with Examples of Existing 
Works. By HUGH S. Watson, A.M.Inst.C.E. With Legal Notes by 
Elidyr B. Herbert, Barrister-at-Law. 330 pages. Illustrated by 150 
Diagrams and Working Drawings ' Royal 8vo, cloth. Nei los. 6d. 
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SHIPBUILDING INDUSTRY OF GERMANY. Compiled 

and Edited by G. Lehmann-Felskowski. With Coloured Fnnts, Art 
Supplements, and numerous Illustrations throughout the text, buper- 

royaUto, cloth Net xos. 6&. 

SHIPS AND BOATS. By W. Bland. With numerous Illus- 
trations and Models. Tenth Edition. Crown 8vo, cloth ... is. 6d. 

SMITHY AND FORGE. Including the Farrier's Art and Coach 
Smithing. By W. J. E. Crane. Crown 8vo, cloth 2S. 6d. 

STATIONARY ENGINE DRIVING. A Practical Manual 
for Engineers in Charge of Stationary Engmes. By Michael 
Reynolds, M.S.E. Eighth Edition. Crown 8vo, cloth zs. 6d. ; 
cloth boards 4S. 6d. 

STATIONARY ENGINES. A Practical Handbook of their 
Care and Management for Men-in-Charge. By C. HuRST. Crown 8vo. 

Net IS. 

STEAM: THE APPLICATION OF HIGHLY SUPER- 
HEATED STEAM TO LOCOMOTIVES. Being a reprint from a 
Series of Articles appearing in " The Engineer." By Robert Garbe, 
Privy Councillor, Prussian State Railways. Translated from the German. 
Edited by Leslie S. Robertson, Secretary of the Engineering Standards 
Committee, M.Inst. C.E., M.I.Mech.E., M.Inst.N.A., etc. Medium 8vo, 
cloth 7S. 6<i- 

"The book is one that no engineer whose work is in connection with locomotives can afford 
to be without."— /'rac^zra/ Ert^inetr. . , . . j* j 

"A word of praise is due to Mr. Leslie Robertson for the able way in which he has edited 
this hooV:' —Engineer. 

STEAM AND THE STEAM ENGINE. Stationary and 
Portable. Being an Extension of the Treatise on the Steam Engine of 
Mr. J. Sewell. By D. K. Clark, C.E. Fourth Edition. Crown 8vo, 
cloth zs. 6d. 

STEAM AND MACHINERY MANAGEMENT. A Guide 

to the Arrangement and Economical Management of Machinery, with 
Hints on Construction and Selection. By M. Powis Bale, M.Inst-M.E. 
Crown 8vo, cloth 3S. 6d. 

STEAM ENGINE. A Practical Handbook compiled with especial 
Reference to Small and Medium-sized Engines. For the Use of Engine 
Makers, Mechanical Draughtsmen, Engineering Students, and users of 
Steam Power. By Herman Haeder, C.E. Translated from the German, 
with additions and alterations, by H. H. P. Powles, AM.l.C.E., M.I.M.E. 
Fourth Edition, Revised. With nearly i,ioo Illustrations. Crown Svo, 
cloth [Just Published. Net js. 6A. 

"This is an excellent book, and should be in the hands of all who are interested in the construction 
and design of medium-sized stationary engines. ... A careful study of its contents and the arrange, 
ment of the sections leads to the conclusion that there is probably no other book like it in this country. 
The volume aims at showing the results of practical experience, and it certainly may claim a complete 
achievement of this idea." — Nature. 

STEAM ENGINE. A Treatise on the Mathematical Theory of, 
with Rules and Examples for Practical Men. By T. Baker, C.E. 
Crown Svo, cloth is. 6d. 

STEAM ENGINE. For the Use of Beginners. By Dr. Lardner. 
Crown 8vo, cloth is. 6d. 
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STEAM ENGINE. A Text-Book on the Steam Engine, with a 
Supplement on Gas Engines and Part II. on Heat Engines. By T. M. 
GOODEVE, M.A., Barrister-at-Law, Professor of Mechanics at the Royal 
College of Science, London ; Author of " The Principles of Mechanics," 
" The Elements of Mechanism," etc. Fourteenth Edition. Crown 8vo, 
cloth 6s. 

STEAM ENGINE (PORTABLE) : ITS CONSTRUC- 
TION AND MANAGEMENT. A Practical Manual for Owners and 
Users of Steam Engines generally. By W. D. Wansbrough. 180 
pages, with 118 Illustrations. Demy 8vo, cloth. 

STEAM ENGINEERING IN THEORY AND PRACTICE. 

By Gardner D. Hiscox, M.E. With Chapters on Electrical Engineer- 
ing. By Newton Harrison, E.E., Author of "Electric Wiring, Dia- 
grams, and Switchboards." 450 pages. Over 400 Detailed Engravings. 

Net 12s. 6d- 

HiSTORiCAL — Steam and its Properties— Appliances for the Generation of Steam 
—Types of Boilers — Chimney and its Work— Heat Economy op the Feed Water— 
' Steam Pumps and Their Work— Incrustation and its Work— Steam above Atmospheric 
■Pressure — Flow op Steam from Nozzles— Superheated Steam and its Work— Adiabatic 
Expansion of Steam — Indicator and its Work — Steam Engine Proportions— Slide 
Valve Engines and Valve Motion — Corliss Engine and its Valve Gear— Compound 
EfiGiNE and its Theory — Triple and Multiple Expansion Engine— Steam TurSine — 
Refrigeration— Elevators and Their Management — Cost of Power— Steam Engine 
Troubles— Electric Power and Electric Plants. 

STEAM TURBINE. See Marine Steam Turbine. 

STONE BLASTING AND QUARRYING. For Building 

and other Purposes. With Remarks on the Blowing up of Bridges. 
By Gen. Sir J. BuRGOYNE, K.C.B. Crown 8vo, cloth is. 6d. 

STONE QUARRYING AND THE PREPARATION OF 
STONE FOR THE MARKET. By Allan Greenwell, 
A.M.Inst.C.E., and Dr. J. V. Elsden, D.Sc. 564 pp., fully Illus- 
trated. Medium 8vo, cloth Net\-zs.6A. 

STONE-WORKING MACHINERY. A Manual dealing with 
the Rapid and Economical Conversion of Stone. With Hints on the 
Arrangement and Management of Stone Works. By M. Powis Bale, 
M.Inst.C.E. Crown 8vo, cloth 9S- 

STRAINS, HANDY BOOK FOR THE CALCULATION 

OF. In Girders and Similar Structures and their Strength. Consisting 
of Formulas and Corresponding Diagrams, with numerous details for 
Practical Application, etc. By William Humber, A.M.Inst.C.E., etc. 
Sixth Edition. Crown 8vo, with nearly 100 Woodcuts and 3 Plates, 
cloth 7s. 6d. 

STRAINS ON STRUCTURES OF IRONWORK. With 

Practical Remarks on Iron Construction. By F. W. Sheilds, 
M.Inst.C.E. 8vo, cloth 5S. 

SUBMARINE TELEGRAPHS. Their History, Construction, 
and Working, together with an appendix on "Wireless Telegraphy." 
Compiled from Authoritative and Exclusive Sources. By Charles 
Bright, F.R.S.E., M.Inst.C.E., M.I.Mech.E., M.I.E.E. Super royal 
8vo, nearly 800 pages, fully Illustrated, including a large number of Maps 
and Folding Plates, strongly bound in cloth A"«/ £3 3s. 

SUPERHEATED STEAM, THE APPLICATION OF, TO 

locomotives. See Steam. 
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SURVEYING AS PRACTISED BY CIVIL ENGINEERS 

AND SURVEYORS. Including the Setting-out of Works for Construc- 
tion and Surveys Abroad, with many Examples taken from Actual 
Practice. A Handbook for Use in the Field and the Office, intended also 
as a Text-book for Students. By JOHN Whitelaw, Jun., A.M.Inst.O.Ji., 
Author of " Points and Crossings." With about 260 Illustrations. Second 

Edition. Demy 8vo, cloth , '"^^^i^- 

Surveying with the Chain only— Surveying with the Aid of Angular Instruments 
Levelling-Adiustment of Instruments— Railway (including Road) Surveys and |etting 
Out- Tacheometry or Stadia Suhveving— Tunnel Alignment and Setting ""^°"1*;57 
FOR Water Supply Works— Hydbographical or Marine Surveying- AstronomicalUbserva 
tions used in Surveying— Explanation of Astronomical Terms— buRVEVs •»»«"*"'" 
Jungle, Dense Forest, and Unmapped Open Country— Trigonometrical or Ueodetic 
Surveys. 

SURVEYING SHEETS FOR PROFESSIONAL AND 

EDUCATIONAL USE. A series of 26 Blank Ruled Forms for use in 
the Field, of which 20 are ruled under the following headings :— Chaining ; 
Traverse ; Prismatic Compass ; Tacheometer ; Setting-out Curve ; 
Levelling. By a Professional Instructor. Oblong royal 8vo, paper wrapper 
withstiffback Net is. 6a. 

SURVEYING, LAND AND ENGINEERING. For Students 
and Practical Use. By T. Baker, C.E. Twentieth Edition, by F. E. 
Dixon, AM.Inst.C.E. With Plates and Diagrams. Crown 8vo, 3S. 

SURVEYING, LAND AND MARINE. In Reference to the 
Preparation of Plans for Roads and Railways ; Canals, Rivers, Towns 
Water Supplies ; Docks and Harbours. With Description and Use of 
Surveying Instruments. By W. Davis Haskoll, C.E. Second Edition, 
Revised, with Additions. Large Crown 8vo, cloth ps. 

SURVEYING, LAND AND MINING. As applied to 

Collieries and other Mines. For Students, Colliery Officials and Mine 
Surveyors. By G. L. Leston. 308 pp., with 207 Illustrations, and 3 

folding Plates. Large crown 8vo, cloth Net 6s. 

SURVEYING, PRACTICAL. A Text-book for Students Pre- 
paring for Examinations or for Survey Work in the Colonies. By 
George W. Usill, A.M.Inst.C.E. Tenth Edition, thoroughly Revised 
and Enlarged by Alex. Beazeley, M.Inst.C.E. With 4 Lithographic 
Plates and 360 Illustrations. Large crown 8vo, 7s. 6d. cloth ; or, on 
thin paper, leather, gilt edges, rounded corners, for pocket use. I2S. 6d. 

Ordinary Surveying — Surveying Instruments— Trigonometry required in Surveying 
— Chain-Surveying — Theodolite Surveying — Traversing — Town-Surveying — Levelling — 
Contouring— Setting out Curves — Office Work — Land Quantities — Colonial Licensing 
Regulations — Hypsometer Tables — Introduction to Tables of Natural Sines, etc. — 
Natural Sines and Co-Sines — Natural Tangents and Co-Tangents — Natural Secants 
and Co-Secants. 

SURVEYING, TRIGONOMETRICAL. An Outline of the 

Method of Conducting a Trigonometrical Survey. For the Formation of 
Geographical and Topographical Maps and Plans, Military Recon- 
naissance, Levelling, etc. By Lieut.-General Frome, R.E. Fourth 
Edition, Revised by Major-General Sir Charles Warren. With 19 
Plates and II 5 Woodcuts. Royal 8vo, cloth 1 6s. 

SURVEYING WITH THE TACHEOMETER. A Practical 

Manual for the Use of Civil and Military Engineers and Surveyors, 
including two series of Tables specially computed for the Reduction of 
Readings in Sexagesimal and in Centesimal Degrees. By Neil 
Kennedy, M.Inst. C.E. 112 pp. With Diagrams and Plates. Third, 
Edition, Revised. Demy 8vo, cloth Net los. 6i. 
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SURVEY PRACTICE. For Reference in Surveying, Levelling, 
and Setting-out ; and in Route Surveys of Travellers by Land and Sea, 
With Tables, Illustrations, and Records. By L. D'A. Jackson. 
A.M.InstC.E. Third Edition. 8vo, cloth 125. 6d. 

SURVEYOR'S FIELD BOOK FOR ENGINEERS AND 

MINING SURVEYORS. Consisting of a Series of Tables, with Rules, 
Explanations of Systems, and Use of Theodolite for Traverse Surveying 
and Plotting the work with minute accuracy by means of Straight Edge 
and Set Square only ; Levelling with the Theodolite, Setting-out Guides 
with and without the Theodolite, Earthwork Tables, etc. By W. Davis 
Haskoll, C.E. With numerous Woodcuts. Fifth Edition, Enlarged. 
Crown 8vo, cloth 12s. 

TECHNICAL TERMS, ENGLISH-FRENCH, FRENCH- 
ENGLISH; A Pocket Glossary; with Tables suitable for the Archi- 
tectural, Engineering, Manufacturing, and Nautical Professions. By 
John James Fletcher. Fourth Edition, 200 pp. Waistcoat-pocket 
size, limp leather is. 6d. 

TECHNICAL TERMS, ENGLISH-GERMAN, GERMAN- 
ENGLISH: A Pocket Glossary suitable for the Engineering, Manu- 
facturing, and Mining Industries. Compiled by J. G. Horner, 
A.M.I.Mech.E., Translated by Otto Holtzmann, Member of the Office 
of the " Illustrated Technical Dictionaries in Six Languages." 300 pp.. 
Waistcoat-pocket size. Limp leather Net ^s. 

TECHNICAL TERMS, ENGLISH-SPANISH, SPANISH- 
ENGLISH: A Pocket Glossary suitable for the Engineering, Manufactur- 
ing, and Mining Industries. By R. D. Monteverde, B.A. (Madrid). 
316 pp. Waistcoat-pocket size, limp leather Net 2S. 6A. 

TELEPHONES: THEIR CONSTRUCTION, INSTAL- 
LATION, WIRING, OPERATION AND MAINTENANCE. A 
Practical Reference Book and Guide for Electricians, Wiremen, Engi- 
neers, Contractors, Architects, and others interested in Standard Tele- 
phone Practice. By W. H. Radcliffe and H. C. Cushing, Jr. 
Second Edition, Revised and Enlarged, iSopages. With 125 Illustrations. 
Fcap. 8vo, cloth [fust Published. Net 4^. 6A. 

TELEPHONES: FIELD TELEPHONES FOR ARMY 

USE: INCLUDING AN ELEMENTARY COURSE IN ELECTRI- 
CITY AND MAGNETISM. By Lieut. E. J. Stevens, R.A., 
A.M.I.E.E., Instructor, School of Signalling, Aldershot, Late Instructor 
in Electricity, Ordnance College, Woolwich. Second Edition, Revised 
and Enlarged. Crown 8vo, cloth, 138 pp. With Illustrations 

Net IS. 6d. 
Batteries — Electrical Circuits — Magnetism — Induction — Microphones and Re- 
ceivers — Portable and Field Telephone Sets — Self-Induction, Inductive Capacitv — 
Stevens-Lvon Signal Lamp, etc. 

TELEPHONY: A COMPREHENSIVE AND DETAILED 
EXPOSITION OF THE THEORY AND PRACTICE OF THE 
TELEPHONE ART. By. Samuel G. McMeen, Memb. Am. Inst. 
Electrical Engineers, and Kempster B. Miller, Memb. Am. Inst. 
Electrical Engineers. 950 pp., with 670 Illustrations. Royal 8vo, cloth. 

Net 17s. 

*•* Graphic in its treatment, this work is easy to understand, and will add to the knowledge of 
the experienced teleplione operator. It covers the Installation, maintenance and operation of all 
types of telephone systems. 
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TELEPHONY. See also Wireless Telephony and Wireless 
Telegraphy. 

THREE PHASE TRANSMISSION. See Electrical Trans- 
mission OF Energy. 

TOOLS FOR ENGINEERS AND WOODWORKERS. 

Including Modern Instruments of Measurement. By Joseph Horner, 
A.M.Inst.M.E., Author of " Pattisrn Making," etc. Demy 8vo, with 

456 Illustrations ^'^ PS. 

TOOTHED GEARING. A Practical Handbook for Offices and 
Workshops. By J. Horner, A.M.I.M.E. Second Edition, with a New 
Chapter on Recent Practice. With 184 Illustrations. Crown 8vo, cloth. 

6s. 

TRAMWAYS: THEIR CONSTRUCTION AND WORK- 

ING. Embracing a Comprehensive History of the System ; with an 
exhaustive Analysis of the Various Modes of Traction, including Horse 
Power, Steam, Cable Traction, Electric Traction, &c. ; a Description of 
the Varieties of Rolling Stock,; and ample Details of Cost and Working 
Expenses, New Edition, thoroughly revised, and Including the Progress 
recently made in Tramway Construction, etc. By D. Kinnear Clark, 
M.Inst.C.E. With 400 Illustrations. 8vo, 780 pp. buckram ... a8s. 

TUNNELLING. A Practical Treatise. By Charles Prelini, C.E. 
With additions by Charles S. Hill, C.E. With 150 Diagrams and 
Illustrations. Royal 8vo, cloth Net i6s. 

TUNNELLING, PRACTICAL. Explaining in detail Setting-out 
the Works, Shaft-sinking, and Heading-driving, Ranging the Lines and 
Levelling underground, Sub-Excavating, Timbering and the Construction 
of the Brickwork of Tunnels. By F. W. SiMMS, M.Inst.CE. Fourth 
Edition, Revised and Further Extended, including the most recent (1895) 
Examples of Sub-aqueous and other Tunnels, by D. Kinnear Clark, 
M.Inst.C.E. With 34 Folding Plates. Imperial 8vo, cloth ... £2 as. 

TUNNEL SHAFTS. A Practical and Theoretical Essay on the 
Construction of large Tunnel Shafts. By J. H. Watson BUCK, 
M.InstCE., Resident Engineer, L. and N. W. R. With Folding Plates, 
8vo, cloth I2S. 

WAGES TABLES. At 54, 52, 50 and 48 Hours per Week. Show- 
ing the Amounts of Wages from One quarter of an hour to Sixty-four 
hours, in each case at Rates of Wages advancing by One Shilling from 
4J. to 55J. per week. By Thos. Garbutt, Accountant. Square Crown 
8vo, half-bound 6s. 

WATER ENGINEERING. A Practical Treatise on the Measure- 
ment, Storage, Conveyance, and Utilisation of Water for the Supply of 
Towns, for Mill Power, and for other Purposes. By Charles Slagg, 
A.M.Inst.C.E. Second Edition. Crown 8 vo, cloth 7s. 6d. 

WATER, FLOW OF. A New Theory of the Motion of Water 
under Pressure and in Open Conduits and its practical Application. By 
Louis Schmeer, Civil and Irrigation Engineer. 234 pages, with Illus- 
trations. Medium 8vo, cloth Net i^s. 6d. 

WATER, POWER OF. As Applied to Drive Flour Mills and to 
give Motion to Turbines and other Hydrostatic Engines. By Joseph 
Glynn, F.R.S., etc. New Edition. Illustrated. Crown 8vo, cloth 2s. 
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WATER SUPPLY OF CITIES AND TOWNS. By 

William Humber, A.M.Inst.C.E. and M.InstM.E., Author of "Cast 
and Wrought Iron Bridge Construction," etc., etc. Illustrated with 50 
Double Plates, i Single Plate, Coloured Frontispiece, and upwards of 
250 Woodcuts, and containing 400 pp. of Text Imperial 4to, elegantly 

and substantially half-bound in morocco Net £6 6s. 

LIST OF CONTENTS:— I. Historical Sketch of some of the Means that have 

BEEN adopted FOR THE SUPPLY OF WaTER TO CiTIES AND ToWNS — II. WaTER AND THE 

Foreign Matter usually Associated with it. — III. Rainfall and Evaporation. — IV. 
Springs and the Water-bearing Formations of Various Districts. — ^V. Measurement 
and Estimation of the Flow of Water. — VI. On the Selection of the Source of 
Supply.— VII. Wells. — VIII. Reservoirs. — IX. The Purification of Water.— X. Pumps. — 
XI. Pumping Machinery. — XII. Conduits. — XIII. Distribution of Water. — XIV. Meters, 
Service Pipes, and House Fittings. — XV. The Law and Economy of Water Works. — 
XVI. Constant and Intermittent Supply. — XVII. Description of Plates — Appendices, 
GIVING Tables of Rates of Supply, Velocities, etc., etc., together with Specifications 
of Several Works Illustrated, among which will be found : Aberdeen, Bideford, 
Canterbury, Dundee, Halifax, Lambeth, Rotherham, Dublin, and others. 

"The most systematic and valuable work upon water supply hitherto produced In English, or in 
any other language. Mr. Humber's work is characterised almost throughout by an exhaustiveness 
much more distinctive of French and German than of English technical treatises." — Engineer. 

WATER SUPPLY OF TOWNS AND THE CON^ 

STRUCTION OF WATERWORKS. A Practical Treatise for the 
Use of Engineers and Students of Engineering. By W. K. Burton, 
A.M.InstC.E., Consulting Engineer to the Tokyo Waterworks. Third 
Edition, Revised. Edited by Allan Greenwell, F.G.S., A.M.Inst.C.E., 
with numerous Plates and Illustrations. Super-royal 8vo, buckram. 35s. 

L Introductory. — II. Different Qualities of Water. — III. Quantity of Water to be 
Provided. — IV. On Ascertaining whether a Proposed Source of Supply is Sufficient.^V. 
On Estimating the Storage Capacity Required to be Provided. — VI. Classification of 
Waterworks.— VII. Impounding Reservoirs. — VIII. Earthwork Dams.— ^IX. Masonry 
Dams, — X. The Purification of Water. — XL Settling Reservoirs. — XII. Sand Filtra- 
tion. — XIII. Purification of Water by Action of Iron, Softening of Water by Action of 
Lime, Natural Filtration. — XIV. Service or Clean Water Reservoirs— Water Towers — 
Stand Pipes. — XV. The Connection of Settling Reservoirs, Filter Beds and Service 
Reservoirs. — XVI. Pumping Machinery. — XVII. Flow of Water in Conduits — Pipes and 
Open Channels.— XVIII. Distribution Systems. — XIX. Special Provisions for the Extinc- 
tion of Fires. — XX. Pipes for Waterworks. — XXI. Prevention of Waste of Water.— 
XXII. Various Appliances used in Connection with Waterworks. 

Appendix I. Bv Prof. John Milne, F.R.S. — Considerations Concerning the Probable 

Effects of Earthquakes on Waterworks and the Special Precautions to be taken in 
Earthquake Countries. 

Appendix IL By John De Rijke, C.E.— On Sand Dunes and Dune Sands as a Source of 
Water Supply. 

"We congratulate the author upon the practical commonsense shown in the preparation of this 
work, . . . The plates and diagrams have evidently been prepared with great care, and cannot 
fail to be of great assistance to the student." — Builder. 

WATER SUPPLY, RURAL. A Practical Handbook on the 
Supply of Water and Construction of Water Works for small Country 
Districts. By Allan Greenwell, A.M.Inst.C.E., and W. T. Curry, 
A.M.lnst.C.E., F.G.S. With Illustrations. Second Edition, Revised. 
Crown 8vo, cloth 5s. 

" The volume contains valuable information upon all matters connected with water supply. . . 
It is full of details on points which are continually before water-works engineers." — Nature. 

WATER SUPPLIES (THE PURIFICATION OF). By Dr. 

S. RiDEAL and Dr. E. RiDEAL [In Preparation. 

Price about Nei l os. 6d. 

WELLS AND WELL-SINKING. By J. G. Swindell, A.R.I.B.A., 
and G. R. Burnell, C.E. Revised Edition. Crown 8vo, cloth as. 
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WIRELESS TELEGRAPHY i ITS THEORY AND 

PRACTICE, A Handbook for the use of Electrical Engineers, Studeflts, 
and Operators. By James Erskine-Murray, D.Sc, Fellow of the 
Royal Society of Edinburgh, Member of the Institution of Electrical 
Engineers. Fifth Edition, Revised. 450 pages, with 195 Diagrams and 
Illustrations. Demy 8vo, cloth. [Just Published, Net los, <5d. 

Adaptations op the Electric Current to Telegraphy — Earlier Attempts at Wire- 
less Telegraphy — Apparatus used in the Production of High Frequency Currents — 
Detection of Short-Lived Currents of High Frequency by means of Imperfect 
Electrical Contacts— Detection of Oscillatory Currents of High Frequency by 
their Effects on Magnetised Iron — Thermombtric Detectors of Oscillatory Currents 
OF High Frequency — Electrolytic Detectors and Crystalline Rectifiers — The 
Marconi System — ^The Lodge- Muirhead System — ^The Fessenden System — The Hozier- 
Brown System — Wireless Telegraphy in Alaska — The De Forest System — The 
PouLSEN System— The Telefunken System — The Level and other Shock-Excitation 
Systems- Directed Systems— Some Points in the Theory of Jigs and Jiggers — On 
Theories of Transmission — World- Wave Telegraphy — Adjustments, Electrical 
Measurements and Fault Testing — On the Calculation of a Syntonic Wireless 
Telegraph Station— Tables and Notes. 

" .... A serious arid meritorious contribution to the literature on this subject. The Author 
brings to bear not only great practical knowledge, gained by experience in the operation of wireless 
telegraph stations, but also a very sound knowledge of the principles and phenomena of physical 
science. His work is thoroughly sciencliic in its treatment, shows much originality throughout, and 
merits the close attention of all students of the subject." — Engineering. 

WIRELESS TELEPHONES AND HOW THEY WORK. 

By James Erskine Murray, D.Sc, F.R.S.E., M.I.E.E., Lecturer on 
Wireless Telegraphy and Telephony at the Northampton Institute, 
London ; Fellow of the Physical Society of London ; Author of " Wire- 
less Telegraphy," and Translator of Herr Ruhmer's "Wireless Tele- 
phony." Second Edition, Revised: 76 pages. With Illustrations and 
Two Plates. Crown 8vo, cloth Net is. 6<i. 

WIRELESS TELEPHONY IN THEORY AND PRAC- 
TICE. By Ernst Ruhmer. Translated from the German by 
J. Erskine-Murray, D.Sc, M.I.E.E., etc. Author of "A Handbook 
of Wireless Telegraphy." With numerous Illustrations. Demy 8vo, 

cloth Net los. 6d. 

WORKSHOP PRACTICE (MODERN), A Manual for the use 
of Engineers, Apprentices and Students in Technical Institutes. By 
Ernest Pull, A.M.I.Mech.E., M.I.Mar.E., Author of " Screw Cutting 
for Engineers," Lecturer-Instructor of Workshop Practice, London 
County Council School of Engineering and Navigation, Poplar, London. 
Crown 8vo, cloth. 316 pp., with over 200 Illustrations and 10 Photo- 
graphic Plates \_Jnst Published. Net 55. 

Measurements — Materials— Vice Work — Annealing, Hardening, &c.^Plaming 

Milling — Gears and Gear-Cuttihg — Soldering and Brazing — Precision Grinding and 
Lapping— Lathe Tools— Turning— Screws and Screw-Cutting- Transmission of Power- 
Force Tools and Processes — Tables. 

WORKSHOP PRACTICE. As applied to Marine, Land, and 
Locomotive Engines, Floating Docks, Dredging Machines, Bridges, 
Shipbuildmg, etc. By J. G. Winton. Crown 8 vo, cloth ... %s. 6d 
WORKS' MANAGER'S HANDBOOK. Comprising Modenl 
Rules, Tables, and Data. For Engineers, Millwrights, and Boiler 
Makers ; Toolmakers, Machinists, and Metal Workers ; Iron and Brass 
Founders, etc. By W. S. Hutton, Civil and Mechanical Engineer 
Author of " The Practical Engineer's Handbook," Seventh Edition' 
carefully Revised and Enlarged. Medium 8vo, strongly bound i bs' 

Stationary and Locomotive SteamJEngines, Gas Producers, Gas-Engines, Oil-Engines', 
etc.— Hydraulic Memoranda : Pipes, Pumps, Water-Power, etc.— Millwork • Shafting 
Gearing, Pulleys, etc.-Steam Boilers, Safety Valves, Factory Chimneys, etc! 
-Heat, Warming, and Ventilation-Melting, Cutting, and Finishing Metals- 
Alloys AND Casting-Wheel-Cutting, Screw-Cutting, etc.-Strength and Weight of 
Materials— Workshop Data, ETC ■=.■""! or 



CIVIL, MECHANICAL, ELECTRICAL &' MARINE ENGINEERING. 31 

PUBLICATIONS OF THE 
ENGINEERING STANDARDS COMMITTEE. 



The Reports are Foolscap Folio, Sewed, except where otherwise stated. 
Reports already published : — 

1. BRITISH STANDARD SECTIONS (9 lists). {Included in No. 6).— 

Angles, Equal and Unequal— J^ulb Angles, Tees and Plates — Z 
AND T Bars — Channels — Beams is. Net. 

2. TRAMWAY RAILS AND FISH-PLATES 21s. Net. 

3. REPORT ON THE INFLUENCE OF GAUGE LENGTH. By 

Professor W. C. Unwin, F.R.S SS. Net. 

4. PROPERTIES OF STANDARD BEAMS. {Included in No. 6.) 

Deviv 8vo, sewed is. Net. 

5. STANDARD LOCOMOTIVES FOR INDIAN RAILWAYS. 

Superseded. 

6. PROPERTIES OF BRITISH STANDARD SECTIONS. Diagrams 

and Definitions, Tables, and Formulae. Demy 8vo, cloth 2S. 6d. Net. 

7. TABLES OF BRITISH STANDARD COPPER CON- 

DUCTORS 5S. Net. 

8. TUBULAR TRAMWAY POLES ^s. Net, 

9. BULL-HEADED RAILWAY RAILS ^\s. Net. 

10. TABLES OF PIPE FLANGES 2s. 6d. Net. 

n. FLAT-BOTTOMED RAILWAY RAILS 2is. Net. 

12. SPECIFICATION FOR PORTLAND CEMENT ... 5s. Net. 

13. STRUCTURAL STEEL FOR SHIPBUILDING ... ss- Net. 

14. STRUCTURAL STEEL FOR MARINE BOILERS ... ^s.. Net. 

15. STRUCTURAL STEEL FOR BRIDGES AND GENERAL BUILD- 

ING CONSTRUCTION z&. Net. 

16. SPECIFICATIONS AND TABLES FOR TELEGRAPH 

MATERIALS 21s. Net. 

17. INTERIM REPORT ON ELECTRICAL MACHINERY 

Superseded. 

19. REPORT ON TEMPERATURE EXPERIMENTS ON FIELD 

COILS OF ELECTRICAL MACHINES ... los. 6d. Net. 

20. BRITISH STANDARD SCREW THREADS ... 2s. 6d. Net. 

21. BRITISH STANDARD PIPE THREADS ... 2s. 6d. Net. 

22. REPORT ON EFFECT OF TEMPERATURE ON INSULATING 

MATERIALS SS- Net 

23. STANDARDS FOR TROLLEY GROOVE AND WIRE is. Net. 

24. MATERIAL USED IN THE CONSTRUCTION OF RAILWAY 

ROLLING STOCK 21s. Net. 

25. ERRORS IN WORKMANSHIP. Based on Measurements carried out 

for the Committee by the National Physical Laboratory lOS. 6d. Net. 

26. EHECOND REPORT ON STANDARD LOCOMOTIVES FOR 

INDIAN RAILWAYS Superseded. 

27. STANDARD SYSTEMS OF LIMIT GAUGES FOR RUNNING 

FITS 5S. Net. 

28. NUTS, BOLT-HEADS. AND SPANNERS ... 2s. 6d. Net. 

29. INGOT STEEL FORGINGS FOR MARINE PURPOSES. 5s. Net. 

30. INGOT STEEL CASTINGS FOR MARINE PURPOSES. 5^. Net. 

31. STEEL CONDUITS FOR ELECTRICAL WIRING ... 5s. Net. 

32. STEEL BARS (for use in Automatic Machines) -is. 6ii. Net. 

33- CARBON FILAMENT GLOW LAMPS ^s. Net. 
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35. COPPER ALLOY BARS (for use in Automatic Machines) 3S. 6d. Net. 

36. STANDARDS FOR ELECTRICAL MACfflNERY. as. 6d. Net. 

37. CONSUMERS' ELECTRIC SUPPLY METERS (Motor Type for 

Continuous and Single-Phase Circuits) 5*- ■^^• 

38. LIMIT GAUGES FOR SCREW THREADS 5*- Net. 

39- COMBINED REPORTS ON SCREW THREADS (containing 

Reports Nos. 20, 28, 38) js. 6d. Net. 

40. CAST IRON SPIGOT AND SOCKET LOW PRESSURE HEAT- 

ING PIPES 2S. 6d. Net. 

41. CAST IRON SPIGOT AND SOCKET FLUE OR SMOKE 

PIPES 2S. 6d. Net. 

42. RECIPROCATING STEAM ENGINES FOR ELECTRICAL 

PURPOSES 5S- N't. 

43- CHARCOAL IRON LAPWELDED BOILER TUBES as. 6d. Net. 

44- CAST-IRON PIPES FOR HYDRAULIC POWER ... 5«- Net. 

45- STANDARD DIMENSIONS FOR THE THREADS OF SPARK- 

ING PLUGS (FOR INTERNAL COMBUSTION ENGINES) 

as. 6d. Net. 

46. KEYS AND KEYWAYS :is. 6A. Net. 

47. STEEL FISHPLATES FOR BULL-HEAD AND FLAT-BOTTOM 

RAILWAY RAILS los. 6d. Net. 

48. WROUGHT IRON OF SMITHING QUALITY FOR SHIP- 

BUILDING (Grade D) as. 6d. Net. 

49. AMMETERS AND VOLTMETERS ^s. Net. 

50. THIRD REPORT ON STANDARD LOCOMOTIVES FOR 

INDIAN RAILWAYS. Incorporating Reports Nos. 5 and 26. a is. Net. 

51. WROUGHT IRON FOR USE IN RAILWAY ROLLING STOCK. 

"Best Yorkshire" and Grades A., B. and C \Oi. 6ii. Net. 

52. BAYONET SOCKET LAMP-HOLDERS AND CAPS ... 5s, Net. 

53. COLD DRAWN WELDLESS STEEL TUBES FOR LOCOMO- 

TIVE BOILERS as. 6d. Net. 

54. THREADS, NUTS AND BOLT HEADS FOR USE IN AUTOMO- 

BILE CONSTRUCTION as. 6d. Net. 

55. HARD-DRAWN COPPER AND BRONZE WIRE los. 6d. Net. 
S^. DEFINITIONS OF YIELD POINT AND ELASTIC LIMIT. GratU. 

57. HEADS FOR SMALL SCREWS as. 6d. A^rf. 

58. CAST IRON SPIGOT AND SOCKET SOIL PIPES ... 5s. Net. 

59. SPIGOT AND SOCKET WASTE AND VENTILATING PIPES 

FOR OTHER THAN SOIL PURPOSES gs. Net. 

60. REPORT OF EXPERIMENTS ON TUNGSTEN FILAMENT 

GLOW LAMPS (in two mrts) ais. od. A^rf. 

61. COPPER TUBES AND THEIR SCREW THREADS ... as. 6d. Net. 

62. SCREWING FOR MARINE BOILER STAYS Gratis. 

63. SIZES OF BROKEN STONE AND CHIPPINGS 3s. od. Net. 

64. STEEL FISHBOLTS AND NUTS FOR RAILWAY RAILS. 

5S. od. Net. 
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